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Notice to Authors 

By action of the Board of Directors at our Cincinnati 
Meeting, due to the increased cost of cuts, it was decided to 
limit the funds in the budget available for this item to the 
Journal only and that all authors submitting material accom- 
panied by pictures (or charts or tables so constructed that 
they must be made into cut form) for publication in the 
Research Quarterly, will be asked to incur the expense of 
having these cuts made. This policy is effective beginning 
with the October, 1943, issue of the Quarterly. The Associa- 
tion regrets taking this action but war restrictions on metal 


and a limited budget make this policy necessary. 


Membership Plans 
At the present time individuals or organizations wishing 
to join the A.A.H.P.E.R. may do so during any month in the 
year. This means that every month in the year addressograph 
plates must be cut, expiration notices must be sent, and files 
must be brought up to date. The present procedure is time 


consuming and costly. 


In order to reduce the cost and increase efficiency in hand- 


ling memberships, it has been decided that all memberships 


received after July, 1943, will be entered as beginning in one 


of three months; i. e., October, January, or April. Many of 
the present memberships begin in one of these three months. 
Under the new plan memberships would expire in September, 
December, or March. Adjustments will be made with persons 
whose present memberships are later transferred to begin in 


October, January, or April. 
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A Critical Evaluation of the Effectiveness of 


the Teacher in the Physical Inspection of 
Public School Children 


3y Ben W. MILter, PH.D. 


Assistant Professor of Physical Education 
Indiana University, Bloomington, Indiana 
INTRODUCTION 
EVER has the health, physical stamina, and mental stability 
of youth been of such great importance to the future of this 
country as in the present emergency. The American public 
wants more health education since it has increased consciousness of 
health as a positive asset. 

The school is the most important agency for health education 
since its unique function is education. The public schools with one 
million teachers contacting thirty million children are in a strategic 
position to be a powerful force in preventive health measures. 

The most important health knowledge for the teacher is that 
which is secured from direct observation of children in action. Physi- 
cal inspections in the dynamic and behavioristic sense help provide 
data for teaching for health for guidance and protection. Such teach- 
ing must begin early and must be carried out where other subjects are 
taught. It must be done by those who are trained in the approach 
to children’s minds and who have frequent contact with them. 

Physical inspections represent a procedure by which continuity 
and permanency of desirable health outcomes can be established. The 
attributes and unique position and function of the teacher for referral 
and general observation of improvement are the substance of educa- 
tional material. Through physical inspections the teacher can capi- 
talize on the stage already set for learning. 

Few teachers have an adequate health education background. 
Many need in-service education which is effective only under certain 
conditions. Because of the difficulties which are encountered in such 
a program, it is important that persons be trained in health educa- 
tion before they enter the teaching field. 


PURPOSES OF THE STUDY 
The two purposes in making this study were: 
1. The development of data that may be used as a basis for evalu- 
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ating the effectiveness of the teacher in physical inspection of public 
school children. 

2. The formulation of recommendations consistent with the 
findings for guidance in establishing adequate teacher responsibility 
for physical inspections and their concomitant activities for public 
school children. 

STATEMENT OF THE PROBLEM 

The problem involved in the study was two-fold: 


1. To formulate a measuring device (Physical Inspection Record 
Form) by which the teacher’s effectiveness could be judged. 

2. To determine the effectiveness of the classroom teacher in 
physical inspections by application of the measuring device to a 
sampling of public school children in grades one to twelve inclusive. 

The term effectiveness as used in this study refers to the degree 
of efficiency and accuracy of the teacher in performing physical in- 
spections. Efficiency refers to the degree to which the teacher is 
aware of or is able to observe and measure all the health deviations 
named by the physician. Accuracy refers to the degree to which the 
teacher can name cases which really have health deviations. 

The teacher refers to the general and special classroom teacher. 

The physical inspection is that part of the health examination 
which can be ethically and logically performed by the teacher. It is 
non-diagnostic. It is concerned with keen, brief, interested, and 
close though not exhaustive observation and objective measurement 
of health characteristics which can be seen or measured by some 
generally acceptable test. The findings are recorded as seen or 
measured. 

METHOD AND PROCEDURES 
FORMULATION OF THE MEASURING DEVICE 

Types of information necessary were: 

1. Current practice and opinion in representative schools as 
determined by a questionnaire. 


2. Data to establish reliability of the questionnaire. 

3. Opinions as expressed in the professional literature embodied 
in one hundred articles, books, and pamphlets critically selected 
after a review of 485 references. 


4. Opinions of selected leaders as determined by interview and 
correspondence. 

5. Opinion of an expert jury. 

A questionnaire was mailed to 405 representative public schools 
in the United States and to twenty selected leaders. Replies were 
received from 40 per cent of the schools and adequate sampling and 
accuracy of the data were established. 

Frequency tables listing criteria for selection of items for a 
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physical inspection were constructed. One hundred and ninety-eight 
tentative items for a physical inspection were compiled and classified 
in frequency tables. A refined list of ninety-one items which tenta- 
tively met the six criteria for selection was formulated. The refined 
list was submitted to an expert jury of twenty leaders with repiie: 
being received from thirteen medical and five educational authorities. 
Those items endorsed by two-thirds or more of the jury were re- 
tained in the final record form. 


DETERMINING TEACHER EFFECTIVENESS 
Necessary data were: 
1. Health histories and parental consent of the subjects. 


2. Physical inspections on 36 validated items on 96 male and 
female subjects in grades 1, 4, 7, 10, and 12. The subjects repre- 
sented about one-seventh of the total enrollment in the University 
School, Indiana University, Bloomington, Indiana. Inspections were 
made by about one-half of the University School teachers (14) and 
fourteen physicians, each subject being given inspections by two 
teachers and two physicians for comparative purposes. Seven regu- 
lar teachers in the elementary grades and the home-room teachers in 
the secondary grades inspected their own pupils. The other seven 
teachers were the regular and home-room teachers in the immedi- 
ately preceding grades. 

3. Personal data on teachers regarding length of experience, 
length of classroom acquaintance with subjects inspected, success 
rating by principal, and specific teaching responsibility for subjects 
inspected. 

4. Re-inspections by four teachers on the thirty-six items with 
sixteen subjects for reliability measures. The factor of time in in- 
fluencing reliability was adequately controlled by scheduling inspec- 
tions for any subject on a rotation basis during the same clock hour. 

The data on 13,824 distinct judgments were analyzed to show 
the objectivity, reliability, and validity of the teachers’ judgments, 
item for item, using the physicians’ judgments as the criterion. 

Percentages of agreement for all items for defects, the normal 
conditions, and for total judgments were computed to determine 
efficiency and accuracy as component parts of effectiveness in the 
following combinations: all inspectors, teachers with physicians, 
physicians among themselves, and teachers among themselves. All 
judgments were considered to have equal weight. Correlations of 
agreement, critical ratios, other reliability measures, tables, and charts 
were used to present and clarify the analyses of data. 

Agreement by the teacher on two-thirds or 66.7 per cent of the 
judgments of the physicians was considered as an arbitrary standard 
for satisfactory agreement. 
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BASIC FINDINGS AND CONCLUSIONS 
HISTORICAL 

The inadequate health condition of the school child, although 
difficult to determine objectively, is part of the startling health prob- 
lem in the United States. There are mental, emotional, physiological, 
biological, economic, and general sociological implications for the care 
and education of children with health deviations. These have been 
sadly neglected by a complacent American public. 

Leaders confirm the general conclusion that education will even- 
tually accomplish more in public health than in any other single 
activity. School health service is now inadequate but indispensable 
in caring for the school child. Better internal management within 
the school health service is needed to make this service a culminating 
and cooperatve activity of health education, chiefly preventive in 
nature and reaching all pupils. In addition, school health service 
should result in a minimum loss of cases needing actual referral to 
medical personnel and removal of deviations. In the latter, the basis 
of preliminary selection of these children is of paramount importance. 
It must be done in an economical, accurate, educational, and practical 
manner. 

Periodic examinations, regardless of their quality and frequency, 
are limited in finding children who need medical care and educational 
guidance. Diseases and defects do not wait for examinations. Day- 
by-day health supervision of pupils is fundamental. Health histories, 
which only the teacher can effectively provide, are prerequisites to 
accurate decisions. With the increasingly inadequate number of 
physicians and nurses, day-by-day supervision is even more im- 
portant. 

The wholesale character of the school health program, coupled 
with an increasingly inadequate number of trained physicians and 
nurses and with the demands for quantity rather than quality of 
service, seriously interferes with the potential education the medical 
advisor can and should render. 

The relatively few periodic school health examinations have 
many acknowledged inadequacies. They should not be a substitute for 
continued health supervision but they should represent a limited 
group service only. 

The teacher has participated relatively little in school health 
service. This seems illogical since the teacher is in a strategical posi- 
tion and has distinct attributes which make her wholehearted partici- 
pation necessary and all the more likely to succeed. 

Physical inspections used as a screening device are not ex- 
aminations. They are used as an educational device with no 
medical diagnosis or treatment. 

Favorable contributions by the classroom teacher are scarce 
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and are confined to certain geographical areas. Experimental studies 
are limited by numbers inspected, by application to all grade levels, 
by the physician’s judgment only as the criterion, by the number 
of health items investigated, and by the interpretation of the specific 
task of the classroom teacher in the public schools. 

There are educational, administrative, social, and economic 
aspects of the school health problem that make it desirable for the 
teacher to assume specific responsibility for physical inspections. 

THe MEASURING DEVICE 

There are 36 validated items of a physical inspection* sup- 
ported by present-day opinions, current practice, the professional 
literature, and by an expert jury. 

The. items which are ethically and logically within the specific 
province of the teacher to observe and measure should be embodied 
in the physical inspection. 

Ninety-four per cent of the schools acknowledge the feasibility 
of developing a plan of physical inspections by the teacher, but only 
one-fourth express enthusiasm or acknowledged success of the plan. 
Only 3 per cent of the teachers oppose the plan. 

Practice of the plan is much less than general acceptance. 
Opinion based on actual operation of the plan favored the expression 
of fewer limiting factors. 

Lack of preparation and experience of the teacher are the two 
major limiting factors. Disapproval of the plan is usually associated 
with lack of time, training, or experience of the teacher, and the pos- 
sibility of diagnosis by a non-medical person. 

The term physical inspection implies inspections and not ex- 
aminations. It is that part of the health examination that can ethi- 
cally and logically be performed by the teacher. The technique is 
non-diagnostic and implies keen, brief, interested, and close though 
not exhaustive observation and objective measurement. The results 
are recorded as they are seen or measured. The teacher confines 
herself to differentiating betwen normal and abnormal conditions, 
and to referring the latter for medical care. 

The term physical inspection implies screening as a forerunner 
of a health examination. It implies observation and measurement of 
the whole child and not his physical status only, informal as well as 
formal procedure, constant as well as periodic use, and positive rather 
than negative procedures. The purpose is for education or prevention 
rather than for medical care or treatment. The procedure is a scien- 
tific and accurate means to an end rather than to an isolated activity. 
It should result in effective referral and follow-up with economy of 


time and of personnel. 


* Refer to Chart I which will be found at end of article. 
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The teacher acts as an ally and liaison aide between the child, 
the nurse, and the physician, and not as a substitute for the medical 
expert. Her function is to recognize signs and symptoms of “some- 
thing” but never to define it. 

Items of a physical inspection should be those which (1) re- 
quire minimum knowledge on the part of the teacher; (2) are to 
be used as a basis for educational guidance; (3) indicate valid health 
status; (4) are non-diagnostic in nature; (5) are administratively 
feasible ; and (6) require a minimum of time and effort of the teacher. 

There is agreement on the general items of a physical inspection 
but very little agreement on specific items. Of 198 of the most com- 
mon and recommended specific items only 34 met the standards for 
final selection. Two of these thirty-four involved two measurements 
each. 4 
EXPERIMENTAL DETERMINATION OF THE EFFECTIVENESS OF THE TEACHER IN 

CONDUCTING THE PHysICAL INSPECTION 

The teacher made valid judgments on thirty-six validated items 
of the physical inspection. She did a commendable job in terms of 
efficiency (segregating deviations), accuracy (recognizing normal 
conditions), and effectiveness (making total judgments), regardless 
of the items inspected or the degree of discrimination requested. The 
errors in agreement were small and significant. 


Using perfect agreement as the standard the mean percentage 
of agreement of the teachers with the physicians on both deviations 
and the normal conditions was above 66.7 for all of the thirty-six 
items except thirteen of the four-fold items. For the latter the figures 
were 48.5 or above but increased to 67.7 or above when a variation 
in one category in judgments was considered agreement. 

The mean percentage of agreement of the teachers with the 
physicians on both deviations and normal cases was 75.1 for perfect 
agreement and 90.8 for a slight variation in judgments on the fifteen 
four-fold items . Ninety per cent of the teachers’ judgments were 
corroborated by the physicians. 

Teachers erred in their total judgments only 2.1 per cent (C.R. 
==2.6) for perfect agreement; only 1.9 per cent (C.R.=3.8) for 
slightly less discrimination on the four-fold items. 

Low percentages of agreement were due to a lack of objectivity 
of the items. The objectivity coefficients for physicians and teach- 
ers on total judgments for thirty-six items were 77.2 (92.7) and 
75.3 (90.3) respectively for perfect agreement and slightly less dis- 
crimination (C.R.—1.86 and 3.59 respectively). The objectivity co- 
efficients of teachers on defects was significantly higher than those 
for physicians. 

The reliability coefficient of the criterion was .98 or above re- 
gardless of the degree of discrimination requested. 
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Teachers erred only .2 per cent when only outstanding disagree- 
ments were considered. 


Teachers did not tend to overlook defects but they slightly 
underestimated the normal child. The teachers’ errors in judging 
the normal conditions were 7.2 per cent and 5.8 per cent for perfect 
agreement and slightly less discrimination (C.R.=29.15 and 26.48 
respectively). These data suggest sensitiveness on the part of the 
teacher in regard to normal conditions. However, they also suggest 
a safety value in favor of the student. 


Physicians agreed among themselves on eleven four-fold items 
on less than 67.7 per cent of the total judgments. When slightly less 
discrimination was requested the percentages of agreement increased 
to 87.5 or above. 


The mean percentage of agreement of the teachers with the 
physicians on defects was 51.7 for perfect agreement and 68.0 for 
slightly less discrimination on the fifteen four-fold items. The figures 
for physicians were much lower (21.7 and 45.1). The differences 
were 30.0 and 22.9 (C.R.=12.77 and 7.17). Low objectivity re- 
sulted on all but two individual items. 

Teachers were satisfactorily reliable in conducting physical in- 
spections. The reliability coefficient of the teachers’ inspections was 
81.9 for perfect agreement and 96.0 for slightly less discrimination on 
the fifteen four-fold items. Variation in condition of the subjects 
(time factor) was adequately controlled. 

The validity of individual teacher’s judgments varied most on 
normal conditions, next for total judgments, and last for deviations. 
In effectiveness, the degree of discrimination was a greater factor in 
) teachers’ ranks than was the ability of individual teachers. 

Years of school-teaching experience showed low rank-order 
correlations with the teachers’ ranks in efficiency, accuracy, and 
effectiveness, and did not seem to be a significant factor in their 
ability. 

Average length of classroom acquaintance of the teacher with 

the child showed low ranking order correlations with the teachers’ 
ranks in efficiency, accuracy, and effectiveness, and was not a sig- 
nificant factor in their ability. 
General success rating of the teachers by the principal showed 
} low rank-order correlations with the teachers’ ranks in efficiency, 
) accuracy, and effectiveness, and was only a very slight factor in their 
ability. 

Male teachers made significantly less errors on total judgments 
than the female teachers. 

The efficiency, accuracy, and effectiveness of teachers varied 
little by grade level. First-grade teachers had the most difficulty and 
tenth-grade teachers the least difficulty in judging defects and normal 
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conditions and in making total judgments. The ranks of the teachers 
in other grades varied considerably with the degree of discrimination 
as shown by the low rank-order correlation of .30. 

The regular teachers of the pupils inspected made significantly 
fewer errors than the others. The validity of the teacher’s judgments 
was improved when she inspected her own pupils. 

In proportion to the decreased discrimination requested, mean 
percentages of agreement increased for both physicians and teachers, 
and for total judgments, normal conditions, and deviations (especially 
for deviations). Highest percentages of agreement were secured 
for two-fold items, next for three-fold, and least for four-fold. In- 
creased validity and objectivity of teachers’ judgments and increased 
validity of the criterion were secured in eliminating three- and four- 
fold items, especially the latter. 

Teachers reported an average of approximately 6 per cent more 
defects than the physicians. Teachers reported more defects than 
physicians on twenty-eight of thirty-two items compared. Physicians 
and teachers agreed on the increased percentages of defects in the 
first grade and the relative constant but decreased percentages for the 
remaining grades. 

Inspections took little time since they averaged eleven minutes 
and eighteen seconds in length. For teachers the average time was 
eleven minutes and fifty-four seconds. For physicians it was ten 
minutes and forty-two seconds. The maximum and minimum times 
were approximately sixteen and eight minutes. 

Difficulties encountered and expressed by teachers were few but 
were those which could be eliminated or could be met successfully 
by more experience and training of the teachers. 


IMPLICATIONS AND APPLICATIONS 

Since teachers in their strategical position and with their distinct 
attributes can validly, reliably, and objectively perform physical in- 
spections, schools should foster physical inspections to protect the 
child and society, and to establish a basis for educational guidance. 
Physical inspections should become an educational force in public 
health and also should become a stimulating measure for curative 
medicine. They offer a satisfactory and practical solution of the 
school’s physical defect and follow-up program. This is true espe- 
cially in communities faced with limited finances and supply of 
nurses and physicians. Physical inspections emphasize redistribution 
of effort within the existing organization. They focus attention on 
the functional understanding of children most in need of medical 
and educational service. They provide more time for school health 
examinations, and they encourage better cooperation between school 
and community medical resources. Few schools can rightfully deny 
children the advantages of physical inspections. 
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Teachers have increased opportunities and responsibilities. for 
this phase of health service. The less the frequency of the health 
examination the more important the function of the teacher becomes. 

Children most in need of immediate as well as continuous ob- 
servation, referral to medical personnel, and guidance can be accu- 
rately selected. They can be assured of better educational values in 
the health examination, and more cooperative and efficient follow-up. 
They can also be assured of better continuity, permanency, and 
measurement of desirable health outcomes. 


School administrators should choose teachers who are trained 
to intelligently, sympathetically, and enthusiastically fit into the 
school’s program of health education and health service. They 
should be assured of the teacher’s preparation. They should promote 
teacher participation and continuity for physical inspections and pro- 
vide for continued coaching and a plan of organization which en- 
courages and supports this responsibility. 

With the steady improvement in general teacher education and 
increased recognition of health outcomes, teacher education institu- 
tions should incorporate in their curriculums such specific courses 
as will lead to the acquiring of specific knowledge and techniques in 
observing and measuring health and behavior. 

Supervision and periodic discussions should be utilized to in- 
crease the competency of the teacher. 

Efforts should be directed to teaching the really significant signs 
and symptoms of normality, and then they should be directed to those 
observable signs and symptoms of abnormality. 

Efforts should be directed toward making methods of inspection 
more objective. 

Items should meet acceptable criteria and should be listed in such 
a way as to require the least discrimination in judgment. The use of 


two-fold items indicating the presence or absence of a condition, with 
descriptive findings and history indicating the degree of seriousness, 
are recommended for more efficient results. 

Teachers should inspect their own pupils since they make the 


most valid judgments on their own pupils. 

Efforts in physical inspections should be especially emphasized 
in the early elementary grades. 

The legal, educational, and ethical considerations of physical in- 
spections need to be followed strictly to make physical inspections of 
maximum value. 

Teachers should observe history and all sorts of behaviors, 
should record them when they occur, and should learn when such 
signs and symptoms and behaviors. suggest the need for medical care. 

Cumulative records should be made an essential accompaniment 
of physical inspections. 
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Individual teachers who are adequately prepared should broaden 
their inspections as opportunity offers and keep accurate and care | 
fully chosen data which can be published and studied. 

Since the experimental phase of the study is limited in its appli- 
cation to only teachers in a laboratory school, a greater sampling of 
teachers in all types of schools should be studied. 

Just as many of the weaknesses of health service are closely 
related to the prerequisites of minimum cost, time, equipment, and 
personnel, so will many of the advantages of physical inspections 
emerge as a result of these same factors. 


(Chart I) 
PHYSICAL INSPECTION RECORD (Front Side) 


Last name First Middle 
NS, Le ee aseececscecsecseccces C—O 
Name of Parent or Guardian............ ' : cisnbosuiigiccstinivctanniin:eiackoea tea 
Re a ae | Cn 


Name of Family Physician ............. a 


NUTRITION AND GROWTH 

1. Body Type (General Estimate) 
—Slender, Medium, Heavy 

2. Present Height inches 

3. Present Weight pounds 

EYES AND VISUAL ACUITY 

4. Snellen Test — R-20/ _-20/ 

5. Alignment — Normal, Crossed 

6. Conjunctiva — Normal, Pale, Inflamed 
7. Lids — Normal, Encrusted, Swoilen, Inflamed, Styes 
EARS AND HEARING ACUITY 
8. Watch Tick Test — R é 

9. Discharge — Yes, No 

TEETH 
10. Decay or Carious — 0, 1, 2, 3 
11. Cleanliness — Excellent, Good, Fair, Poo 

TONGUE 
12. Coated — Yes, No 

NOSE 
13. Breathing — Free, Apparent obstruction ) 
14. Nasal Discharge — Yes — Acute, Chronic, 

HAIR AND SCALP 
15. Cleanliness — Excellent, Good, Fair, Peo 
16. Lustre — Excellent, Good, Fair, Pooi 
17. Pediculosis (Vermin or Lice) — Yes, No 
18. Inflammation (Scalp) — Yes, 

SKIN | 
19. Eruption — Yes, No. (Describe if yes) 
20. Vaccination Scar — Yes, No 

GENERAL CLEANLINESS 
21. Excellent, Good, Fair, Poor 


ee 


Code: 0, normal; 1, slight; 2, moderate; 3, marked. 
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POSTURE AND GAIT (Body Mechanics) 
22. General Estimate (combined standing, sitting and walking) — 
Excellent, Good, Fair, Poor 
23. Round Shoulders — 0, 1, pS 3 
24. Unequal height of shoulders — Yes, No 
25. Shoes (General Size, Shape, and Condition) — Excellent, Good, 
Fair, Poor 
SPEECH 
26. Lisping — Yes, No 
27. Huskiness — Yes, No 
28. Stammering or Stuttering — Yes, No 
GENERAL NERVOUS CONDITION 
29. Involuntary Twitchings (Spasm, Tic or Tremor) — Yes, No 
30. Nervous Habits — Nailbiting, Other mannerisms (Describe) 
31. Emotional Type — Depressed, Normal, Excitable 
ESTIMATE OF SOCIAL ADJUSTMENT 
32. Excellent, Good, Fair, Poor 
ESTIMATE OF GENERAL BEHAVIOR 
33. Excellent, Good, Fair, Poor 
GENERAL PHYSICAL APPEARANCE 
34. Expression of General Vigor and Vitality — Excellent, Good, 
Fair, Poor 
Ee |, ene eee CRE eee eee Ty LE 
Length of classroom acquaintance with child 
Evidences of any abnormality not listed: 
Remarks of Inspector on Pupil’s Health Status and Behavior Symptoms: 
Summary of deviations: 
Recommendations of Physician: 
Parent Present at Inspection — Yes, No 
Parents Informed — Date, By Mail, Personal Visit 
Results : 


DISEASE HISTORY (Back Side) 


Please Check Yes No 
Measles i =. is =m « 
Scarlet Fever - - - - - 
Diphtheria -- 2 - - = 
Whooping Cough - - - - 
RR? i ee 
Chicken Pox ee ge Sa ge ee eee 
eee <« = «ee eo 
Mumps - - - - - - - 
Rheumatism - -- - - - 
a 
Tuberculosis - - - - - 


Year of Sickness 





HISTORY OF IMMUNIZATION AND VACCINATION 
Diphtheria 


Immunized — Yes, No 
Shick Test — Positive, Negative 
Small Pox Vaccination — Yes, No 


Typhoid — Yes, No 
Tuberculin Skin Test — Positive, Negative 
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, ' 
CAUSES FOR MOST FREQUENT ABSENCES FOR ILLNESS 

; (Please Check) | 

Colds { 


Sore Throat 
Stomach Upset 
Others (Specify) 
NURSE’S REPORT 
(Space for nurse’s report is indicated on card.) 
ENTAGES ON WHICH VARIOUS COMBINATIONS OF THE INSPECTORS AGREED IN MAKINO 
p— han ITEMS OF THE PHYSICAL INSPECTION USING PERFECT ACREEMENT AS STANDARD. 
Note: The figures in parentheses are the results when 4 variation of } 


only one category in judgusnts on the 15 four fold itens was 
cansiderei agreeamnt. 





28 Inspectors: 14 Phys ; M4 Teachers Dev. - Deviations 
Grades: 1, 4, 7, 10, 2 agr. ~ Agreement 
96 Cases: 5S2 Boys; 4 Girls Per. - Percentage 
584 Inspections on 36 Items for 15,824 Judgeents or. - Normal 
Percentages of \greemmnt 
a Teacher Teachers 
—— With : Asong AL 
a ee = Sagmtotene aon Rametves J Snapestere —_} 
65.3 5 (17) 70.5 u (24) 61.7 4 (18) 
= » fe me 12 (27) «78.8 le (29) —s«(99.8 13 (28) 
Devuior 71.9 22 (35) 277.2 9 (M4) = -75.0 18.5 (31.5) 76.0 19 (M4) 
Der Not inbluded in thie summary due to characteristic as the ites 
bs ineluded gumary due to characteristic of the ites 
2 7 hor oe a3 (28) u.9° 9 - (20) 96.9 6.5 (11.5) 62.5 s (20) 
Dev Not included in thie summary due to characteristic > Ltea 
for incluied gummary Gue to characteristic of the ites 
R D ator wns. is (29-5) 89.4 u : (2s) 90.6 U.S (23) 69.4 au (26) 
. " 8.5 0.4 85.4) 6 (4) 83.5 (100) 7.8 (6) 59.7 (84.7) 6 (4) 
at BS” 2: $3 Shes Be os se lel le SCO 
Devatior 75.0 (95.8) 20 (14) 6.0 (97.7) 2 (7) 78.2 = (100) 15.5 (2) 7.8 (97.7) 2 (7) 
. " 46.2 (80.6) 19 (10) 62.5 (92.5) 17 (15) 43.6 (79.5) 7 (10) 
“ner a (loo) bo fans) 15.9 re 19 (8) 78.3 (96.8) 16 = (S), 77-3 (99.6) 80 (3.8) 
beGNor 72.9 (94.6) 22 (18) 1.9 (97.1) 2 (.1) 76.0 (97.9) 47 (7.5) 72.7 (96.9) 20 a) 
’ 5 (29.5) 50.0 15.5 (25.5) 100 5 (8) = $0.0 9.6 (22.5) 
$s Sor 100 » F ar:s) 93.5 10 «0 /28) 98.9 $5 (7) 93.5 rT.) (23) 
Dexuior 97.9 6 (10.5) 98.5 ‘ (4) 9.0 3.5 (5) 98.5 ‘ (s) 
¥ 7 “4.7 22 «(51) = 78.6 9 (22) #2 us (28) 
€ oer _ 1” en 4.5 o (20.5) 89.0 u (26) 4.5 oT] (21) 
Levdior 86.5 1s (82) 67.8 1s (27) 87.8 1s (28) ~—s« 67.2 15.6 (28) 
Dev C) 25.5 (29. 42.5 2 (82) = 70.0 wz 6625) = 40.0 a (ss) 
i ? wor 100 20 «((17.5) 98.5 6 (5) 6.2 6 (8) 7.7 r ) 
tavaior 69.6 15.5 (27.5) 90.9 1 = (#2)—s«91.7 9.5 (20) 90.8 » (22) 
} Der 9.2 (45.5) 16 (26) 4.0 (68.6) 80 (18) $5.5 (81.1) 22 (21) $8.4 (68.5) 28.8 (27) 
: 68 Wor 71.4 (100) 25.5 (17.6) 68.5 (95.6) 22 (22) 64.9 (90.5) 25 (28) 66.6 (06.1) a2 (22) 
Duvsor 54.2 (87.5) 80 (29.5) 59.7 (66.7) 26 (28) 62.5 (86.5) 26.5 (26.5) $9.2 (67.2) 26 (28) | 
ber 17.6 (47.1) 1 (18) 88.2 (65.2) 26 (19) 41.2 (68.2) 26 (17) 36.8 (66.7) 26 qa) 
6L for €0.8 (100) 27 =6(27.5) 67.7 (96.2) as (8) 69.6 (91.1) 1s (22 66.9 (96.0) 23 (26.5) 
vasor $3.1 (90.6) S15 (25) @8.5 (90.4) 24 (25) 64.8 (90.6) tm (25) @.s (9.4) 28 (83) 
Lav ° 25.5 (29.5) 50.0 18.5 (25.5) 100 8 (6) 60.0 9.6 (22.5) 
6 her 100 10 «((17.5) 9.0 s {3 98.9 8.5 (4) 99.0 8 (s.8) 
Devaiicr 99.0 4 (7.5) 99.0 ry 3) #0 3.5 (5) 99.0 8 (3) 
Dev 1.5 (%.1) 8 (7) 90.8 -(70.7) #4 (12) 48.2 (ee.e) 25 (14) 987.8 (60.8) (8) 
10 kor 69.6 (100) 25 (17.5) 66.7 (97.6) 2 (12) 62.5 (96.6) 25 (8) 66.4 (98.1) 2% qu) 
Levaior 55.2 (92.7) 29 (22) 59.1 (92.2) 27 (19) 56.3 (96.9) 28 (11.5) Se.S (95.1) 2 (as) 
lev © (@.1) 28.5 (15) 86.1 (79.4) 28.5 (11) 27.6 (85.3) Sl (19.5) 28.7 (77.0) 82 12) 
UL fer $5.1 (100) 83 (27.5) 52.0 (92.4) $0.5 (24) 52.6 (69.9) Sl (24) $2.6 (95.2) 24) 
Devalor 44.6 (92.7) 86 (22) 49.0 (69.9) 55 (26) 47.9 (88.5) SS (26.5) 46.1 (90.1) 36 (24) | 
lew 16.2 9 (2) 50.0 15.8 (25.5) 77.8 10) «6((28))—s 49.8 u (28) i 
Kor 100 10 (17.5) 75.7 fo (%) 66.2 2 8 (%) =«(78.1 19 (% | 
DeviNor 61.5 1s (s4) 2.8 2 86(35) 08.8 2a (%) 71.6 2 (35. 
Dev 1.8 16 (2%) 53.4 6 (22) 58.8 1 86(3%0) «4704 u (26) 
13 Sor 10 1 (17.5) 68.0 “ (29) 7.5 1s (30) 30 88.4 u (29) 
Devalor 64.4 17.5 (82) 62.8 1 «6(80) Ss (75.0 18.6 (31.5) 61.4 w 8 6((8) 
Dev 33.3 @ (20.5) $0.0 13.5 (25.5) 60.0 25.5 (81.5) 47.2 u (2) 
4 Sor 0 1 (17.5) 91.7 ua s(8s 87.7 wz * (27) 92.4 u (28.5) 
Devusor 95.8 @ (14) 9 @9.2 12 (26) a4 us (29) 88.6 nu s(as) i 
Dew 4.8 (64.5) 12.5 (10.5) $6.8 (67.9) 27 +2 (8.9) 20 (12.5) 86.4 (71.5) 28 qs) 
1S Nor 88.£ (100) $0.5 (17.5) $8.7 (99.1) 26 (5.5) 56.2 (97.6) 29 (12) Sa.2 (99.0) 26 (8.6) 
Uevisor $2.1 (94.8) 88.8 (18) 56.0 (9.5) 29 56.8 (96.9) SL (11.5) 55.4 (95.0) 29 qs) 
ln 4.5 (64.5) 12.5 (10.5) 88.6 (65.9) 2 (s 35.7 (92.9) 29 (12.5) S42 (62.2) a ( | 
1 toe $4.8 (100) & (17.5) 4.6 aw 2 (17 47.6 (91.5) B@ (22) 58.4 = (95.7 a f 
Devaar 60.0 (94.8) 88 (18) 63.1 (%, m (16) 4.9 (91.7) s6 (20) S16 (65.6 a x 


Dev Bo deviations inticated. 
17 Sor % 100 Ls £8 100 1.5 (2) 100 1.6 8 i 
bevaiior 100 1.6 (3) 100 1.8 (1.5) 100 1.6 (2) s 
Dew Be deviations inticated. 
we Kor §=6100 wo (17.5) 100 us bw F is 100 is 3 
Develar 100 1.5 (8) wo 2.6 (2.5) wo 2.8 (2) wo 1.6 Oe ' 
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TABLE I (cantinued) 





Physicians Teachers Teachers 
aacng with Aaong aul 
Ita*”* ives hank ict hank Thenselves Bank inspectors fank 
Dev 37.5 4 («9 66.7 3.$ (15.5) 62.5 1s =6(27)—s 6 s as) 
19 Wor 100 10 «((17.S) 83.4 16 = (31) 83.3 13 (28) 86.2 1s (30) 
Oevitor 94.4 17.$ (32) 79.2 pT) (33) 78.1 15.5 (30) 79.9 ie (33) 
Dev 75.0 2 (6) 62.0 a (9) 63.3 7.5 (19.5) 61.0 1 (7) 
20 Yor 100 10 (17.5) 80.9 17) «6(32) «68.3 2 (33) 62.0 7 (32) 
Devawor 90.6 1.5 (25) 61.3 w (3) 64.9 20 «= (35) 81.6 is (30) 
tew © (4.4) 25.5 (17) %.1 (83.4) 26.5 (6.5) $5.6 (100) 2 (6) 40.0 (64.6) 2 (is) 
21 Wer $7.5 (10) s2 (17.5) $2.0 (98.0) %0.5S ph 64.4 (95.4) 2 aa) $5.0 (97.9) 29 a2) 
ter Wor S2.1 (4.3 35.5 (18) SO.5 (96.5) SS (2 63.5 (95.8) 25 (5.5) 53.9 (96.2) 2 (13.5) 
fev ° (6..9) 25.8 (14) 40.0 (62.$) 25 (*) 40.0 (90.0) 27.8 (16) 33.3 (80.0) w» (9) 
22 Nor 59.3 (100) 29 «((17.5) 50.9 (9.5) SS (20.5) $0.0 (97.7) 33 >) $2.2 (95.9) 3 (se) 
Devttor $3.2 (95.8) 31.5 (14) 49.6 (95.2) Se (17) 40.0 (96.9) S@ (11.5) $0.2 (98.8) 35 (16) 
er 0 (100) 25.5 (2) 25.0 (75.0) 82 (13) © (200) se (6) 16.7 (62.7) 32 (s) 
23 Nor 68.4 (100) 26 (17.5) $7.2 (91.5) 27 (26) $1.6 (89.5) S32 (25) S62 (92.4) 2 (25.8) 
DeviNor 67.7 (100) 2s $6.9 (91.1) 26 (21) $1.0 (89.6) 338 (28) 57.6 (92.4) 28 (21) 
Dev 3.4 18 = (26) 45.8 20 (30) @.1 16 (28) 41.5 1s (31) 
% Nor 100 10 «((17,S) 76.2 1 86(35) 8.7 eo (32) 78.9 pu) (33) 
Dertior 70.8 23 (36) 67.7 2s | «6(36) 66.7 2s «6(36) 8 23 (36) 
Dev ° (83.5) 25.5 (4) $3.4 (87.5) 2 (3) 66.7 (109) 13.5 (6) 33.4 (88.9) 28.5 (3) 
2S Nor 71.4 (100 23.5 (17.5) 55.1 (99.1) 28 (5.5) $3.6 (95.2) 30 (15) 57.6 (98.6) 2 (8) 
Devivor 62.$ (97.9) 26 (10.5) 82.4 (97.7) S21 (7) $5.2 (95.8) 32 5.5) $4.5 (97.4) » (0) 
Oey ° 25.5 (29.5) $0.0 15.5 (25.5) 100 3 (6) $0.0 $.S (22,5 
26 Wor 100 10 «((17.5) = 95.5 ? (18) ™“.? 7 (18) 96.0 7 (16.5) 
Devittor 99.0 4 (7.5) 95.8 7 qa) 4.8 B (27.5) 96.2 ? (13.5) 
Dev ° 25.5 (29.5) $0.0 13.5 (25.5) 60.0 ww 86(29)) = 43.8 is (30) 
2? Wor 100 10 «((17.5) 95.2 8 (49) 92.3 10 (20) 95.4 6 (20) 
Devator 94.8 9 (18) 92.7 6 (as) 90.6 u.8 (25) 92.7 6 (as) 
66.7 2 (6.5) 63.4 1 (6.5) 66.7 15.5 (26) 77.8 2 a) 
28 Nor 100 10 «6(17.5) 97.9 5 (@) 7.8 S$ (9.5) 6.2 s (20) 
Devevor 99.0 ‘ (7.8) 97.4 e (9.5) 96.9 6.5 (13.5) 97.6 5.5 (8.5) 
tev ° 25.5 (2¢.5) 58.3 ? (20) 100 s (6) $5.6 ? (20) 
29 Wor 100 10 «6((17.5)  98.9 4 (8 97.8 6.S (9.5) 8.9 7 (7) 
DeviNor 96.9 7 (22) 7.7 s (7 97.9 S (97.9) 97.6 5-5 (8.5) 
tev $3.3 6 (20.5) 6.7 5.5 (15.5) 36.7 6 (1s) «4.5 3 (16) 
% for 100 10 «((17.5) 68.9 1s (28) 2.6 9 (219) 92.46 u (27) 
Deiter 89.6 15.5 (27.5) 85.4 “= (29) Ss 92.7 9.$ (20) 687.2 13.5 (28) 
oer 12.5 “= (83) 0.0 13.5 (25.$) $0.0 23.5 (31.5) 43.8 1s (29) 
RQ Wor 100 10 «6((17.5) 85.6 1 (%) 69.3 31) 83.9 6 (2 
Devator 92.7 10 = ((22) 60.7 ”7 (32) 67.7 a (35) 60.6 ” (2 
tev ° (60.0) 25.5 (5) 30.0 (90.0) 13.5 (2) #.0 (100) 27.6 (6) 0.0 (90.0) a (2) 
3 or 60.4 (100) 28 (17.5) Sl. (96.7) 82 ma) $8.2 (9.6) 27 a7) $35.8 (96.9) » qs) 
Deviitor 3S (99.0) 27.5 (7.5) Sl.1 (96.4) S2 (23) 57.3 (96.9) 29.5 (27.5) 53.2 (96.5) S82 (iz) 
Der © (100) 25.5 (2) $0.0 (50.0) 13.5 (25.5) 106 (100) 3 (6) 80.0 (59.0) 9.5 (22.5) 
33 Nor $8.6 (100) $0.5 (17.5) 48.5 (97.1) & (us 61.7 (96.8) 26 qs) 82.3 (97.6) ss aa) 
Dewior 57.3 (100) 27.8 (3) 4.5 (97.4) 3 (9.5) 62.5 (96.9) 26.5 (11.5) 52.3 (97.8) s (¢) 
Dev © (200) 25.5 9.0 (100) 13.8 (1) 33.8 (100) © (6) 3.9 '200) 2 a) 
M for 72.0 (100) 22 (17.5) 1.0 (96.1) 25 9) $8.1 (98.9) 28 (4) @&.2 (98,5) 2 (®) 
QeviNor 69.8 (100) 2 (3) ©.4 (98.2) 2 5) 87.8 (99.0) 2.5 (5S) 61.8 (98.6) 2 (@) 
py Dev 21.7 (45.1) «x x $1.7 (€8.0) = x 62.3 (80.0) «x x 48.5 (66.2) z . 
all [FOr — ee 94.6 (100) x x 77.4 (04.2) «x x 76.1 (91.6) x z 78.4 (94.7) z x 
ttene|DeVaor 77.2 (92.7) x x 75.1 (90.86) 2 x 75.3 (90.3) * x 75.$ (92.1) : . 








© Based upan the total number of cases. (Not an arithmetical mean of el) percentages). 
** Baight and waicht (Items 2 and 3) included. 
*** See Paytical Inepectian Record Pore 
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Functional Tests IV: Vasomotor Weakness 
and Postural Fainting 


By FRANKLIN HENRY 


Department of Physical Education 
University of California, Berkeley 


W sient the human subject changes from recumbency to the 


standing posture, the relative alteration in hydrostatic pres- 

sure in the circulatory system results in increased passive 
stretching of the vessels and pooling of blood in the lower limbs 
and abdomen, and a loss of pressure and consequent anemia in the 
brain and other organs in the higher parts of the body. As these 
effects seem to be qualitatively similar to those produced by the 
high-magnitude gravitational and centrifugal forces encountered by 
military flyers during combat maneuvers, it is not at all surprising 
that there is currently considerable interest in the phenomena and 
their relation to physical fitness. 

Historically, there has been for some years an increasing scien- | 
tific interest in the phenomena per se, since the physiological com- 
pensatory adjustments to the altered hydrostatic conditions of the 
circulation are quite complicated, delicately controlled, and of crucial 
biological significance to the organism in normal life situations. Less 
precisely controlled than other of the adjustments, the increased 
venous return caused by the massaging action of the muscles during 
bodily movement is typically most important in insuring adequate 
circulation in the higher nerve centers. When nearly complete | 
muscular inactivity is enforced in the erect posture, the other | 
mechanisms are just barely effective in maintaining this circulation, 
and a surprisingly large number of individuals will faint in such 
circumstances. The detection of individual differences in adequacy 
of the adjustments and effects of physical condition on them has 
been under investigation for many years, but interest has been | 
sporadic. 

As long ago as 1905, Crampton was making use of the postural 
effect in devising one of the very earliest cardiovascular tests of 
functional efficiency ; Leonard Hill’® had studied the hydrostatic ef- 
fect in the dog, cat, and monkey in 1895, and Hill and Bernard,* in 
1897, had considered the importance of the effect in humans. The 
work of Erlanger and Hooker’ in 1904 should also be mentioned 
as being of significance. 

In addition to his two 1905 studies, 2 § Crampton supported his 


* Superior figures refer to numbered bibliography at end of article. 
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test with publications in 1913, 1915,° and 1920,° and Sewell’ re- 
ported a study in 1919. Schneider,!* in 1920, made use of Cramp- 
ton’s test items of heart rate and systolic blood pressure changes 
due to altering posture from reclining to standing. To these he added 
reclining and standing heart rates and rapidity of return to normal 
following a brief exercise. This Schneider “Index” has been widely 
used. Crampton’s original test, however, has fallen into disfavor, 
having been attacked by Scott’? in 1921 and Wells’® (indirectly) 
in 1934. Wells was of the opinion that the work of Addis! (1922) 
on posture-circulation tests was the best that had been done; he 
states that “the trouble with the postural test is that the effect is 
so small that it is within the probable error of a single test. This 
applies not only to the systolic drop, but the rise in pulse rate as 
well.” It will later be shown that with proper choice and standard- 
ization of time and method of changing posture and determining 
systolic pressure, this criticism needs to be tempered. 


Of special significance in relation to present interests, the work 
of Turner’® in the late 1920’s led to the use of the tilt-table and 
other techniques employed in the present investigation. An excel- 
lent summary of her work was published in 1930.15 Graybiel and 
McFarland® (1941) have recently reported a comprehensive study 
on circulatory responses in the tilt-table experiment; this publication 
reviews both the physiological adjustments involved and their im- 
portance to aviators. 

The present investigation represents an extension of the study 
of Graybiel and McFarland. The detailed physiological findings are 
of considerable interest in themselves, and will be reported else- 
where. This paper will be limited to the development and validation 
of practical tests of individual differences in circulatory adjustment 
to erect posture. Data are available on 29 male university students 
of college age, consisting of all members of a body-building class who 
were willing to serve as “guinea-pigs,” and had taken no systematic 
exercise during the preceding three months.* The nature of the 
experiment was not divulged at the time of drawing the sample. 
They were removed from the class at the beginning of the semester, 
and kept on foot-conditioning and mild arm-stretching exercises 
until all had been through the experiment. 


METHOD AND PROCEDURE 


The tilt-table consisted of a shallow rectangular trough 60x180 
em., the bottom formed of 2 cm. plywood, and the sides formed of 
12x2 cm. boards that stiffened the bottom longitudinally. This was 
pivoted near the center to heavy wooden supporting standards, the 





*The writer is indebted to Mr. Charles A. Pease, Associate Supervisor of 


——_ Education at the University of California, for making these subjects 
available. 


ae 
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center of rotation being 110 cm., above the floor. A padded head- 
rest 4 cm. thick and 2/3 the width of the bottom, extended from 
60 to 80 cm.-in one direction from the pivots, and a right-angled 
foot-board was adjustable between 85 and 105 cm. in the other di- 
rection. The pivots were fastened to the sides of the trough, the 
center of rotation being 10 cm. above the bottom board. Stops and 
latches were provided to secure the board in the horizontal position 
and at 65° inclination. This nearly vertical tilt seems more effective 
than a completely vertical position, since the subject’s weight is 
partly supported by his back, encouraging better relaxation. 

An estimate of changes in volume of the lower leg was secured 


by observing the pressure changes in a 12.5x25 cm. rubber blood’ 


pressure cuff of the type used in sphygmomonometers, wrapped 
snugly around the right lower limb just above the malleolus, the 
ends of the cuff overlapping at the tendon of Achilles. The cloth 
bandage of the cuff was lengthened so that the full-width portion 
was 110 cm. long; the tapered portion added about 70 cm. additional 
length. The cuff was connected to a U-shaped water manometer 
85 cm. long, having a bore of 4 mm. The inflation bulb was backed 
by a pinch-cock to prevent leakage, and fine pressure adjustments 
were made by compressing a rubber side-tube in the pneumatic line 
with a broad screw clamp. Pressure changes were scored in terms 
of mm. rise in the water column, which represented one-half the true 
pressure. The initial pressure of 210 mm., which corresponded to 
a true pressure of 31 mm. of mercury, was applied as soon as the 
subject was placed in the horizontal position; this was readjusted 
one minute before and again immediately before tilting.* 


The ankle cuff was also connected to a mechanical device that 
gave a continuous pressure record, the sensitivity being about twice as 
great as that of the manometer. This refinement would be unneces- 
sary for field use of the test. 


Blood pressures were taken with the usual auscultation tech- 
‘nique, the cuff being applied just above the elbow. A mercury ma- 
nometer was used. Care was taken to record the highest systolic pres- 
sure that occurred during a 15- or 20-second observation period; 
fourth-phase diastolic pressures were used. Heart beats were elec- 
trically recorded on a polygraph tape, but manual counts would have 
been satisfactory. 

The subjects had not eaten or exercised for two hours preceding 
the test. They rested in the reclining position for 15 minutes before 
tilting; during this period the necessity for standing relaxed and 

* The sensitivity of the manometer is dependent on the total mechanical 
volume of the pneumatic system; in the present case, this was 64 cc. The 
ankle cuff, inflated to 31 mm. of mercury, was found to contain about 60 cc. 


(reduced to 25°C, and 760 mm. Hg.) A 15 per cent increase in total mechan- 
ical volume was found to lower the sensitivity about 8 per cent. 
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without shifting the weight from foot to foot was explained. This 
was emphasized by demonstrating that the ankle-pressure recorder 
was sensitive to very slight movements. An attempt was made to 
standardize the method of tilting; the change to 65° was made as 
smoothly as possible, and required about 3 seconds. The subjects 
were kept in the 65° position for at least 22 minutes (unless they 
fainted sooner); several additional minutes were allowed if there 
was obvious evidence of circulatory embarrassment or other signs 
of approaching syncope. 


MEASUREMENTS USED 


1. Pressure rise in the ankle cuff, taken 5 minutes after tilting. 

2. Systolic pressure, average of minutes 2 and 4 pre-tilt, and of 
minutes 2 and 4 post-tilt. 

3. Diastolic pressure, as in No. 2. 

4. Heart rate counts, average of minutes 1 and 3 pre-tilt, and 
during the 60-second interval from minute 3 to minute 4 post-tilt. 

From these basic measures were derived several additional test 
items, namely : 

. Pulse pressure (difference between systolic and diastolic). 
. Mean pressure (average of systolic and diastolic). 

. Pulse product (heart rate multiplied by pulse pressure). 

. Pulse product divided by mean pressure.* 

Other derived items were secured by calculating the change pro- 
duced in each item as a result of the tilting. Interestingly enough, 
only this last-mentioned category of items was found to have sig- 
nificant weighting in the multiple regression equations. The others, 
therefore, will receive no future mention. 


EXPERIMENTAL RESULTS 


The data at hand permit the calculation of Crampton test 
scores. There is a statistically significant difference between the 
means of the fainters and non-fainters (t = 2.7), but because of the 
extensive over-lapping (Fig. 1) the test is obviously of limited value 
for individual prediction. Crampton’s test can be materially im- 
proved by re-weighting his items. In his scoring table, he gives each 
mm. Hg. of systolic blood pressure change twice the weight of each 
unit change in heart rate; this really amounts to giving systolic pres- 
sure a weight of 3, when the variability of each item is considered. 
The critical ratio rises to t = 3.5 when the raw scores of the two 
items are added together using their natural weights; this procedure 
gives the heart-rate change a relative weight of about 1.5, which does 
not differ very much from the theoretically optimum weight of 2.1 
computed from the multiple regression equation. This naturally 
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*Dr. H. J. Ralston of the University of California Medical Center, San 
Francisco, suggested the inclusion of this item. 
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weighted test battery yields a validity coefficient of r = .75. (the 
criterion used here is the dichotomy, fainters-non-fainters, and the 
coefficient is calculated as biserial r in accordance with the customary 
method). This test is labeled A in Fig. 1. 

Two other naturally weighted test batteries are very effective in 
predicting the later occurrence of fainting. Form B is simply the sum 
of the ankle-pressure rise and item 8 drop. Its validity is r= 82, 
and the critical ratio between fainters and non-fainters is 5.0. Form 
C, scored by adding together ankle-pressure rise, systolic pressure 
drop, and heart-rate rise, is slightly less valid (r == .80, t = 4.9). It 
has the advantage of simplicity, since diastolic pressure measure- 
ments and item 8 calculations are omitted. 

Form C is improved by weighting the items in accordance with 
the coefficients of a multiple regression equation, namely 1.7 (ankle 
pressure rise) + 2.8 (heart-rate rise) + 1.0 (systolic pressure 
drop). Using these weights, it becomes Form D, which has a 
validity of R = .88, and yields a critical ratio of t = 5.5. 

The battery of highest validity (R = .93 and t = 6.9) appears 
to be Form E. In round numbers this consists of 0.8 (ankle- pres- 
sure rise) + 1.0 (heart-rate rise) + 1.0 (item 8 drop), the first 
item being scored as mm. rise of water in the ascending limb of the 
manometer. Multiple regression equations involving four and five 
items did not yield appreciably higher validities than this battery. 


DISCUSSION 


The relative item-weights derived from the regression equations 
must be considered as tentative since they are based on a rather small 
sampling. Another point, frequently neglected by test constructors, 
is that the application of these equations to a new sampling* will 
yield lower validity coefficients. Recognition of these facts motivated 
the calculation of the naturally weighted batteries, (A, B, and C) and 
the very respectable validity coefficients yielded by them would seem 
to justify confidence in the statistically weighted batteries (D and 
E). 

There are other lines of evidence that may be advanced in their 
support. First, there are positive correlations, among the subjects 
who fainted, between the rapidity with which fainting occurred after 
tilting and the magnitude of their test scores. These start with r= 
.21 for the 2 item batteries, and increase approximately in proportion 
to the validity coefficients, being .37 for test C, .44 for Test D, and 
75 for Test E. Secondly, there are positive correlations between 
weakness of abdominal musculature as measured by a V type “sit-up” 

*Since this paper was written, a new sampling of 80 subjects has been 

. The validity is found to be r=.73 for Form D and .88 for Form E. 

The critical scores of this sample are about 15 per cent lower than the 


original, due in part to the fact that it is composed of individuals who have 
Passed military medical examinations. 
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and poor test-battery scores. The coefficients are r = .23 for A, .47 
for B, .46 for C, .49 for D, and .55 for E. 


The implications of the last-mentioned correlations are extreme- 
ly interesting, for it would seem on physiological grounds that ex- 
cessive splanchnovascular pooling of blood in the erect posture might 
well be expected to be related in some degree to poor muscular 
development and presumably poor tonus in the abdominal region. 
Preliminary results of experiments now in progress indicate that 
general body-building exercises reduce the incidence of fainting, but 
that specific exercises designed to strengthen the muscles of the thigh 
and particularly the abdomen are far more effective in this respect. 
The explanation of the favorable effects of these specific exercises is 
not entirely clear, and it may well be that some indirect factors are 
involved. 

It would be decidedly wrong, however, to assume that abdominal 
muscular strength could be taken as a test of fainting tendency. There 
is some difference in the mean strength scores of fainters and non- 
fainters, but there is no significant validity since the correlation co- 
efficient is no larger than its standard error. A possible but rather 
speculative explanation of this finding can be based on the assumption 
that the neuro-circulatory postural adjustments are largely innate. 


Graybiel and McFarland*® mention that an occasional subject 
will suddenly faint during the tilt-table experiment, without previous 
circulatory indications of impending syncope. One such subject was 
found in the present study; this individual consistently gave a fairly 
good score in all of the test-batteries. Two non-fainters made rather 
poor scores, but they seem to be correctly placed since detailed exam- 
ination of their physiological adjustments during the 22 minutes they 
remained in the 65° posture reveals decided circulatory insufficiency 
in some later part of the experimental period. Thus it would seem 
logical to place the critical score of each test battery at or just above 
the score of the third highest non-fainter. For batteries D and E, this 
will “pass” 90 per cent of the non-fainters and “‘fail’’ 90 per cent 
of the fainters. 


Interpretation of the significance of the absolute values of the 
validity coefficient depends, in part, on the assumption of statistical 
normality of the fainter-non-fainter dichotomy. This cannot be tested 
directly, but it does not appear to be an unreasonable assumption. 
Fainting is a result of poor physiological response to the altered pos- 
ture. Had the effect of gravity been lessened by using only a very 
small angle of tilt, there can be little doubt that none of the subjects 
would have fainted. On the other hand, if the gravitational force had 
been greatly increased (which could have been done by swinging the 
subject’s feet outward in a large centrifuge), undoubtedly all would 
have fainted. There seems to be good reason to believe that nearly 
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every subject suffered some circulatory embarrassment, and no 
reason to believe its degree was distributed in other than a normal 
manner. 

Three of the test batteries may be considered suitable for prac- 
tical use. Form A, the re-weighted and modified Crampton test, is 
the simplest, but its validity is too low to justify its use for measuring 
individual differences if much precision is desired. Form D has the 
advantage of avoiding diastolic pressure determinations (which re- 
quire considerable skill, are low in reliability, and not too well 
standardized). The scores require few computations. Form E, how- 
ever, has the highest validity. 

These are not tests of general physical fitness, which is an ex- 
tremely complex thing, and has many aspects. They are measures of 
what may loosely be termed “vasomotor weakness.” This particular 
weakness is currently of interest for military reasons, and the new 
tests may be expected to be useful not only in the selection of unfit 
individuals, but also in developing exercise programs to improve con- 
dition in this specific respect. It may here be suggested, also, that 
a high degree of vasometer integrity will very likely be found to be 
an asset in resisting certain of the undesirable effects of hot humid 
climates and bad ventilation conditions. This vasomotor weakness 
should also receive adequate consideration in normal times, and 
Turner’s’® convincing argument of 1930 has not received the amount 
of attention it deserves. 

It is interesting to note that the Crampton test was the only one 
of seven well known cardio-vascular tests that showed a decrement in 
a recent experiment on the effects of enforced insomnia’. 


There are several suggestions that can be made with a view 
towards possible improvement of the tests developed in the present 
study. For one thing, the optimum amount of pressure in the ankle- 
cuff has not been determined. The sensitivity of the pressure in- 
dicator can be increased by using kerosene instead of water, by in- 
clining the glass tubes, or by using a cistern type manometer. The 
use of two ankle-cuffs would increase the reliability; similarly, the 
addition of a post-tilt minute-one or minute-five pulse count might be 
of value. The necessity for, and the optimum length of, the pre-tilt 
rest period remains undetermined. The limitation of the test to five 
minutes post-tilt in the interests of brevity may or may not have been 
wise. The reliability coefficients of the tests are unknown; presum- 
ably they are fairly high in view of the magnitude of the validities. 
The criterion is probably not very reliable—the implication here is of 
course that the true validity is greater than the measured validity. 

Several additional subjects have submitted to the experiment 
since the statistical work was completed. Subject E. S. had fainted in 
a preliminary test. He did not faint in the experiment itself but 
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came perilously close to syncope. He gave a “D” score of 213 and an 
“E” score of 98; these are just above the suggested critical score. 
Subject R. M. did not faint, but gave a poor circulatory response 
during the experiment even though he helped himself unfairly bv 
moving his muscles and shifting his weight. He scored 215 in “D” 
and 100 in “E”; these are just above the critical points. Subjects 
M. K. and R. S., who came through the experiment in good shape, 
scored 119 and 142 in “D” and 55 and 69 in “E.” These are well 
below the critical scores. 
SUMMARY 


Twenvy-nine college men were subjected to a tilt-table experi- 
ment. Blood pressure, heart rate, and other measures having pos- 
sible value as test items were secured. Ten of the subjects fainted 
in from 12 to 23 minutes after tilting. 


A modified Crampton test, using the tilt-table to produce the 
postural change, discriminates between fainters and non-fainters, but 
has a validity coefficient of only .62. Re-weighting the Crampton test 
items raises this to .75. Adding a new test item, namely, pressure 
change in an inflated ankle-cuff that was presumably sensitive to 
limb-volume changes, gives a test of considerably higher validity. 
The addition of diastolic blood pressure, permitting the calculation of 
the ratio of pulse product to mean pressure, results in still higher 
validity. 

The most valid test battery for predicting fainting consists of 
scoring the effects of tilting to 65° as 0.8 (ankle-pressure rise) + 
1.0 (heart rate rise) + 1.0 (drop in ratio of pulse product to mean 
pressure), the measures being taken during 4 minutes before tilting. 
and five minutes after tilting. This battery yields a validity of R = 
.93 and a critical ratio of t== 6.9 between fainters and non-fainters. 


A somewhat simpler battery, better suited to some practical 
applications, consists of 1.7 (ankle-pressure rise) -++ 2.8 (heart rate 


rise) + 1.0 (systolic pressure drop). This has a validity of R= 88 
and a critical ratio of t = 5.5. 


The significance of the validity coefficients is supported by the 
observation that the unweighted (i.e. naturally weighted) test items, 
when added, give reasonably high validity coefficients. Further sup- 
port comes from the finding of positive correlations between test- 
battery scores and the elapsed time from tiltifg to fainting, and also 
between abdominal muscular strength and test scores. Preliminary 
results indicate that specific abdominal and thigh exercises are ef- 
fective in reducing the incidence of fainting. The possibility of using 
the new tests to study certain of the dedilitating effects of hot humid 
ventilation conditions and individual differences in resistance to such 
conditions is mentioned. 
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Improvement in Motor Fitness Associated 
with Physical Education and Physical 
Fitness Clinic Work 


By Tuomas K. Cureton, Pu.D. 
Associate Professor of Physical Education 
University of Illinois 
Urbana, Illinois 
THE PROBLEM 
DMINISTRATION of the Chinning — Dipping — Vertical 
Jumping tests in all service classes for men at the University 
of Illinois during 1940-41 and 1941-42 makes possible the com- 
putation of improvement in these items of motor fitness and also in 
the Larson Composite Score.! The results should be of considerable 
value because of the large sample of young college men used, and the 
dire need of such information to show the influence of physical edu- 
cation on the motor fitness of young men in this trying period of 
national history, when physical manpower is at a premium. The 
study must consider only gross results, however, because no control 
groups were available to show the influence of such factors as: 
growth, age, summer programs, etc. This study reports the gross 
improvement in chinning, dipping, vertical jumping, and the com- 
posite weighted score, using Larson’s formula: 


Composite Score = 2.12 (Chinning) + 2.27 (Vertical Jump 
+ 1.0 (Dips) 
Wherein: Chinning = Number of times. 
Vertical Jumping = Inches above the 


standing reach. 
Dips = Number of times on the parallel 
bars. 

The study is limited to the assumption that the items and the 
composite test score measure significant aspects of motor fitness 
and predict concomitant changes in a wider range of physica! aspects 
correlative with the conditioning which produced the changes in 
physical capacity. 

EXPERIMENTAL PROCEDURE 

During the first semester, 1940-41, and again in the second 
semester, approximately 2,600 male physical*education students were 
tested. The second semester scores were tabulated and normed to 
produce the Illinois Rating Scales for Muscular Endurance and 


A paper presented before the Research Section, Midwest Convention, 
Milwaukee, Wisconsin, April, 1942. 

1L. A. Larson, “A Factor and Validity Analysis of Strength Variables and 
Tests with a Test Combination of Chinning, Dipping, and Vertical Jump,” 
The Research Quarterly, 11:82-96 (Dec., 1940). 
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Power Capacity. These scales were used to rate and to motivate 
the students who subsequently took the tests. Most of the students 
were freshmen and sophomores. 

In October, 1941, the service classes were again tested. In the 
meantime most of the students had engaged in an additional semester 
of physical education and some of the lower ones took additional 
conditioning in the Illinois Physical Fitness Clinic. The gross changes 
are given in Table I.* Changes in the percentile scales are shown 
in Table II. 

In a further testing experiment students with scores in the lower 
20 percentile range were tested again as they entered the physical 
fitness clinic to determine the reliability of the test scores. From one 
to two weeks intervened from the first to the second tests. The co- 
efficient of reliability for the composite scores was found to be .718. 
The low reliability was traced to an “educational effect” wherein 
some students exerted themselves more fully the second time than on 
the first trial. They became educated to a higher level of effort and 
possibly improved other technicalities connected with taking the tests. 
The improvement averaged 4.59 percentile units with no special con- 
ditioning exercises intervening. 

Some 154 students in the Physical Fitness Clinic were followed 
carefully to determine the influence of the two regular hours of skill 
instruction plus an additional two-hour conditioning period in the 
Physical Fitness Clinic for twelve weeks. Danish exercises, indoor 
steeplechase activities, endurance tests, and assorted activities of 
balance, flexibility, agility, strength, power, and endurance were in- 
cluded in the dosage. Inspections of physique, ratings, and individual 
consultations were given to individualize the program, to motivate 
the students and to gather data. These men were tested a third time 
and the overall improvement from the first to the third tests was 
computed as 30.25 percentile points and 33.96 per cent mean im- 
provement in the composite scores. Six students retrogressed due 
to undetermined causes. The maximum range of improvement was 
85 percentile points and 130 per cent. 


CONCLUSIONS 


The gross overall improvement for all students in the service 
classes 1940-41 to 1941-42 was: 


OE RT socidiclitacidici techni 27.95% 
tical FeO oa ccsscncsnicsasnelieiinienlilaandiais 2.75% 
END ...aicistisnsinitontnictiiintidglniaaag 
Ricinsite Sone cic csccessssnseracdlblacientticnnainnss 6.78%, 





* Tables will be found at end of article. 

*The writer believes that a power event of this type which includes a 
velocity factor is much less susceptible to training than the rhythmic mus- 
cular endurance events, such as chinning and dipping. 
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The relatively large improvement in dipping was due mainly to 
more careful standardization of the dipping test wherein the dipping 
was checked by the examiner’s fist when the subject’s upper arm 
became horizontal in the dips. Since Larson weighted the vertical 
jump 2.27 as compared with 2.12 for chinning and 1.0 for dipping, 
the relatively large improvement in dipping did not affect the com- 
posite scores very much which vary more with the vertical jumping 
scores, 

The percentile scales require adjustment as shown in Table II. 

The exact causes of the improvement are undetermined but are 
logically associated with the concomitant conditioning work experi- 
enced in physical education courses and the Physical Fitness Clinic. 

The improvement of 154 students in the Physical Fitness Clinic 
during the first semester of 1941-42 was 30.25 percentile points on 
the 1940-41 scale, or 33.96 per cent as an average in the Larson 
composite score. This may be fairly compared with the 6.78 per cent 
gain in the entire group from 1940-41 to 1941-42. Students in the 
Physical Fitness Clinic show a much greater gain than would he 
expected due to growth, age, educational effect, and normal physica! 
education classwork. 


3 
Since the correlation of the composite test scores with VW. 


‘Ft. 
—.142, with the McCloy Classification Index, (6 Height + Weight) 
is —.329, and with —.429 with adipose tissue ratings, the improve- 
ment cannot be attributed to increased age, weight, or height. 
The reliability of the Larson Composite Score (Chinning—Dip- 
ping—Vertical Jumping) was found to be .718 with the tests ad- 
ministered approximately one week apart and with no change in 
the exercise prescription. The relatively low correlation is due mainly } 
to variations in will power associated with the chinning and dipping 
| event, practically all students improving in these the second time, 
Since the Larson Composite Score for Chinning—Dipping—. 
Vertical Jumping correlated —.429 with adipose tissue (fat) rat- 
ings, .306 with vital capacity residuals, .152 with musculature ratings, 
300 with dynamometer strength (sum of R. and L. grips, back 
and leg tests), and .447 with the all-around Inventory of Motor 
Fitness score, the improvement may be thought of as representing 
some gain in physical fitness. The Chinning and Dipping improve- 
ments are fairly specific muscular skill and endurance improvements. 
It is not to be presumed that the gain is perfectly correlated with 
improvement in other indices of fitness, such as immunity to disease, 
cardio-vascular and respiratory condition, flexibility, or even muscu- 
lar strength of the maximum type. A further study is needed to 
show just what the Chinning—Dipping—Vertical Jump Test meas- 
ures. 
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TABLE I 


IMPROVEMENT IN MEAN ScorRES 
1940-41 to 1941-42 





























Larson 
Vertical Composite 

Chins Jump Dips Scores 
1940- ) Mean 7.378 19.646 7.146 291.86 
41 N 2577 2567 2583 2592 
i o 3.184 2.580 3.894 38.60 
1941- ) Mean 9.438 20.186 10.668 311.64 
42 N 3117 3116 3117 3099 
o 3.934 3.716 4.76 68.0 

Improvement 
in Mean Scores 27.95% 2.75% 49.30% 6.78% 
TABLE II 
CHANGES IN THE PERCENTILE SCALES 
1940-41 to 1941-42 
a iti Lars. Comp. 
Chinning Vertical Jump Dipping Scores 





Percentiles 1940-41 1941-42 1940-41 1941-42 1940-41 1941-42 1940-41 1941-42 
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The Effect of Weight Loss by Dehydration 
and the Withholding of Food on the 
Physiologic Responses of Wrestlers 


By W. W. Tutte, Px.D. 


Department of Physiology, College of Medicine 
University of Iowa 


HE practice of voluntary weight loss by dehydration, and the 
"T  withtotding of food so as to make wrestling weights, raises 

the question as to the effect of this procedure on performance. 
In order to throw some light on this question, a laboratory experi- 
ment involving weight loss and its effect o:. the responses which 
seem important in wrestling, was carried out. 


THE RESPONSES INVESTIGATED 
In selecting responses to be investigated two points were kept in 
mind: Are the responses important, and can they be accurately 
measured by laboratory methods, so as to show any effects which 
weight loss might have on them? The responses selected were as 
follows : 
1. Neuro-muscular system 
a. Strength 
b. Steadiness of movement 
c. Accuracy of movement 
d. Reaction time 
2. Cardio-vascular system 
a. Systolic blood pressure 
b. Diastolic blood pressure 
c. Resting heart rate 
d. Heart rate after exercise 
e. Recovery time after exercise 
f. The electrocardiogram 
3. Respiratory system 
a. Breath holding, expiration 
b. Breath holding, inspiration 
c. Vital capacity 
d. Resting tidal air 
e. Respiratory rate 


4. Oxygen requirements 
a. Resting oxygen 











WEIGHT LOSS BY DEHYDRATION 159 


b. Oxygen debt 


c. Recovery time 


THE EXPERIMENTAL PROCEDURE 

Thirteen wrestlers were selected as subjects. However, for 
various reasons, only five completed the entire experiment; a sixth 
did all the experiments except those pertaining to oxygen require- 
ments. The size of the subjects is shown in Table I. ‘ In order to 
get figures which were representative of what one might expect 
from the group, each subject came to the laboratory on five different 
occasions, and the responses previously listed were measured. After 
this part of the experiment was completed, each subject submitted 
to the weight-loss procedures, and returned to the laboratory im- 
mediately for a sixth repetition of the measurements. By comparing 
the responses of the wrestler before voluntary weight loss with those 
after weight loss, a means was available for determining any change 
in responses due to the voluntary weight loss. 


TABLE I 
Ace, Hetcut, WeIGHT, SurRFACE AREA, AND WeIGHT Loss oF THE SUBJECTS 








Sub. Age Height Weight Surface area Weight loss Per cent of 





No. yrs. ins. Ibs. sqm. Ibs. weight loss 
1 20 69 145 1.79 7 48 
2 19 71 162 1.91 8 4.9 
3 18 71 164 1.90 6 3.6 
4 18 71 203 2.12 10 4.9 
5 19 72 217 2.20 10 4.6 
6 23 70 204 2.08 9 4.4 








The weight loss part of the problem was supervised by H. M. 
Howard, Varsity Wrestling Coach at the University of Iowa. 
His were the orthodox procedures practiced by wrestling coaches 
generally. Briefly they consisted of the withholding of food and 
water for a time previous to the last measurement. In addition, the 
wrestlers worked on the mat, sat in the sweat box, alternated with 
towels and a heat lamp. 

It was our intention that each wrestler should lose 5 per cent 
of his body weight. The exact weight loss and per cent of body 
weight lost is shown in Table I. The weight losses attained varied 
from 6 to 10 pounds, which represented from 3.6 to 4.9 per cent 
of the body weight. 

Although there was some fluctuation in body weight from 
experimental day to day before the voluntary weight loss, it was 
never more than two pounds. 

The results of the experiment are discussed by items under each 
system investigated. 
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THE NEURO-MUSCULAR SYSTEM 

The results obtained from the four neuro-muscular tests are 
shown in Table II.* 

The Strength Index—tThe strength index was determined by 
taking the sum in pounds of the right grip, left grip, chest pull, chest 
push, back strength, and leg strength. The strengths were measured | 
by standard dynamometers. Each subject had three trials each time 
he came to the laboratory, the highest reading being recorded as the 
strength. The figures in the column “before” are the means of 
five trials. The column “range” is the range of five trials, and 
the “after” column is the strength index after dehydration. The | 
data show that the strength index after the weight loss falls in the | 
range already established in every case. It is concluded that the 
weight loss did not materially affect strength. 

Accuracy of Movement.—Accuracy of movement was measured 
by having the subject move a stylus between two brass plates which . 
gradually converged so that at the apex the stylus could barely pass 
between them. The brass plates were set on a piece of glass which 
served as the runway for the stylus. The brass plates and stylus 
were in series with a battery and buzzer. When either plate was 
touched by the stylus the buzzer sounded, thus indicating the distance 
that the stylus had been moved successfully. One plate was calibrated | 
in millimeters beginning at the wide end. The score was expressed 
in millimeters, which indicates the distance the stylus was moved 
down the converging pathway. 

In this experiment, each wrestler made 50 trials each time he 
came to the laboratory. A summary of the data is shown in the 

second section of Table II. The column marked “before” is an 
average of 300 trials. The “range” column shows the range of the 
| means. The “after” column is an average of 50 trials after weight 
| loss. The data show that in every case except one, the mean per- 
formance after weight loss falls within the mean range before. In 
the one case the performance was better. The data indicate that 
the weight loss had no detrimental effect on accuracy of movement. 

Steadiness of Movement—Steadiness of movement was meas- 
ured by having the wrestler pierce holes of gradually decreasing 
diameters. The holes were numbered beginning with the largest (1, 
2, 3, etc.). The smallest hole that the individual was able to pierce 
with a stylus without touching the sides was recorded as the score. 
The plate containing the holes, and the stylus were in series with 4 
battery and buzzer. An unsuccessful performance was indicated by 
the buzzer. 

Each time the subject came to the laboratory he performed 50 
trials. A summary of the data is shown in the third section of Table 








* Tables II-V will be found at end of article. 
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lI. The column “before” is the mean of 300 trials. The “range” 
column gives the range of the means. The “after” column is a mean 
of 50 trials. The data show that in four cases the steadiness score 
after the weight loss falls in the range before the weight loss. In 
one case the “after” score mean is better and in one it is worse than 
any of the scores previously made. The data justify the conclusion 
that the weight loss had no appreciable influence on the steadiness of 
movement. 

Reaction Time.—In this experiment, the time required for the 
wrestler to respond to a stimulus was measured. At the flash of 
a light the subject pressed a key as soon as possible. The time 
elapsing between the stimulus and the response was measured by 
a Dunlap chronoscope. The reaction time was measured in milli- 
seconds. 

Each time the wrestler came to the laboratory 100 reaction time 
readings were taken. The column “before” is a mean of 500 measure- 
ments. The “range’’ column shows the range of the five means. 
The column marked “after” is a mean of 100 readings. The data 
show that in three cases the means after weight loss fall in the range 
before weight loss. In two cases the mean reaction time is greater 
after weight loss and in one case it is less. Although the data are 
inconsistent, in four cases, losing weight did not slow the reaction 
time. 

THE CARDIO-VASCULAR SYSTEM 

The results of the five cardio-vascular tests are given in Table 
ITI. 

Systolic Blood Pressure.—Resting systolic blood pressure was 
ecorded according to clinical procedure. The data show that in 
four cases after weight loss, the mean systolic blood pressure falls 
within the range recorded before weight loss. In two cases, it is 
two mm. Hg. lower than the lowest reading before weight loss. 
The weight loss had no appreciable effect on systolic blood pressure. 

Diastolic Blood Pressure-—Diastolic blood pressure was re- 
corded at the same time systolic blood pressure was taken. In five 
cases the diastolic blood pressure after the weight loss falls within 
the range of readings taken before the weight was lost. In one case 
it is slightly higher. Obviously, weight loss had no appreciable 
effect on diastolic blood pressure. 

Resting Heart Rate——In three cases the resting heart rate after 
the weight loss falls within the range obtained before dehydration. 
The three remaining cases had a slightly higher resting rate than 
any reading taken before the weight loss. When compared with the 
average of the initial measurements, the heart rate after the weight 
loss is found to be higher in every case. This is explained by the 
emotional reaction to extreme thirst. 
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Heart Rate After Exercise —The exercise employed was step- 
ping up on a stool 13” high at the rate of 35 times per minute for 
one minute. The heart rate after exercise as recorded here was 
found by counting the pulse for one-half minute immediately after 
the exercise, and doubling this rate. Therefore, the rates were re- 
corded per minute. As can be seen from Table III, the scores 
obtained after weight loss fall within the ranges already established 
for each individual. It is concluded that the loss of weight did not 
effect the heart rate after exercise. / 

Recovery Time.—The recovery time is expressed as the num- 
ber of seconds required for the heart to reach its resting level, after 
the performance of 35 stool steps for one minute. The pulse was 
counted for consecutive 30-second intervals immediately after exer- 
cise. The recovery time represents the number of seconds from the 
beginning of the count up to, and including the 30-second interval 
when it reached the resting level. In all cases except one, the re- 
covery time after weight loss fell within the range of that before 
weight loss. Subject 2 required 330 seconds to recover after exer- 
cise, after losing weight. We offer no explanation for this excep- 
tional result. With the exception of this individual the loss of 
weight caused no deviation from normal recovery. 

Electrocardiogram.—Electrocardiograms were made for each 
subject both before and after weight loss. They were all normal in 
both series. One case had premature beats before the weight loss, 
but thes: were not present afterwards. 


THE RESPIRATORY SYSTEM 

Scores obtained for the five respiratory tests are summarized 
in Table IV. 

Breath Holding in Expiration—The procedure was to have 
the subject hold a stop-watch, face in the palm of the hand so that 
he could not see it. When the subject was ready, he started the 
watch at the end of normal expiration. When he had held his 
breath as long as possible, he stopped the watch. Each wrestler 
was given three trials at each experimental period. The longest 
breath-holding time was recorded as the score. 

In all cases except one the breath-holding ability of the sub- 
jects after the weight loss fell within the range of performance 
before weight was lost. Subject 3 was able to hold his breath 
longer after weight loss. In general, the .loss of weight did not 
affect the breath-holding ability of these wrestlers. 

Breath Holding in Inspiration—The procedure was like that 
described for expiration, except the breath was held in inspiration. 
The breath-holding time of two subjects after weight loss fell within 
the normal range. Three subjects were able to hold their breath 
longer than normal. One subject could not hold his breath quite 
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as long as normal. The data indicate, at least, that weight loss did 
not decrease ability to hold the breath in inspiration. 

Vital Capacity—Vital capacity was measured by having the 
wrestler expire into a calibrated spirometer with the greatest pos- 
sible expiration after the most forceful inspiration. Three trials 
were made during each experimental period. The greatest volume 
expelled in the three trials was recorded as the vital capacity. The 
vital capacity was less than normal after the weight loss in four 
cases, greater in one, and the same in one. The data indicate that 
the weight loss has a tendency to reduce vital capacity. 

Resting Tidal Air—Resting tidal air was measured by means 
of a Benedict-Roth spirometer. The resting tidal air was measured 
after 30 minutes or more of bed rest. A record was made over 4 
period of from 6 to 8 minutes each time the wrestler came to the 
laboratory. The tidal air was recorded as the average volume per 
minute. The data show that in two cases the resting tidal air was 
less after weight loss than before, in two cases it was greater and 
in two cases it was the same. The data fail to show a trend in any 
one direction, relative to the effect of weight loss on tidal air. 

Respiratory Rate——The resting respiratory rate was determige 
from the records made in the measurement of tidal air. The data 
justify the conclusion that the weight loss did not alter the resting 
respiratory rate. 

OXYGEN REQUIREMENTS 


The results of the four experiments which were carried out 
relative to the effect of weight loss on oxygen requirements are 
shown in Table V. 

Resting Oxygen Consumption.—Here also, the Benedict-Roth 
spirometer was employed. The oxygen used while resting was cal- 
culated from the record made to determine tidal air. The wrestler 
breathed oxygen for from 6 to 8 minutes. The amount of oxygen 
used per minute was calculated and corrected to standard conditions. 
The weight loss had no effect on the resting oxygen requirement. 

Oxygen Debt—Oxygen debt is defined as the difference be- 
tween the resting oxygen requirement and the oxygen required 
after the cessation of work. Each subject did 35 stool steps each 
time he came to the laboratory. Immediately following the work, 
he assumed the resting position, and his oxygen requirement was 
measured until it reached the resting state. The amount of oxygen 
used, above the resting requirement, due to the exercise is expressed 
as oxygen debt. The data show that the weight loss had no effect 
on the oxygen debt. 

Recovery time-—The recovery time is defined as the number 
of minutes needed to pay the oxygen debt acquired due to 35 stool 
steps. The recovery time was unaffected by the weight loss. 
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SUMMARY AND CONCLUSIONS 

The effect of losing weight by withholding food, and by dehy- 
dration on the responses of wrestlers was studied experimentally, 
~Ejighteen responses involving the neuro-muscular, cardio-vascular, 
and respiratory systems, and oxygen requirements were measured 
in the study. 

In order to determine the range and the mean response, the 
subjects performed each experiment five times on different days 
over a period of a month. At the end of this time, weight was 
lost by the orthodox methods employed by wrestling coaches when 
they desire to have a man make a lower weight class. Each experi- 
ment was repeated immediately after the weight was lost. 

A comparison of the data collected after weight loss with those 
before justifies the conclusion that the weight loss experienced 
within the limits of this study, has no detrimental effect on the 
physiologic responses investigated except that there is a slight ‘in- 
crease in heart rate, and a slight decrease in vital capacity.) 

This study indicates that a wrestler may safely lose Weight up 
to five per cent of his body weight without suffering any deleterious 
effects. 


< 
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College and University Physical Education 
Programs After One Year of War 


By LawreENceE RarIckK 


Assistant Professor of Physical Education 
Boston University School of Education 


INCE the entry of the United States into the war, approxi- 
S mately a year ago, curricular revisions have occurred in prac- 

tically every branch of the collegiate program with the view 
of making these institutions valuable contributors to the war effort. 
The question of the physical condition of the young men about to 
enter the armed forces has been one that has rightly commanded 
much attention. Physical educators have been clamoring for years 
for an increased emphasis upon physical education in our colleges. 
Military men have freely expressed their dissatisfaction with the 
physical condition of the college men who report to them for mili- 
tary service. A few educators have recognized that our educational 
institutions are not satisfying this important need. Reeves? in his 
statement in the 1942 Inglis Lecture, leaves no doubt as to the 
concern of some educators—“Health and physical stamina are not 
only indispensable to normal efficiency and to individual happiness, 
but they are now conditions of national survival. Especially in the 
field of physical training, the schools have grossly neglected, in my 
opinion, their responsibility to pupil and nation.” 

What have the colleges and universities done during our first 
year of war to alter their programs of physical education? Even 
though the drafting of 18- and 19-year-olds and the calling up of the 
students in reserve programs now remove many of the curricular 
responsibilities from the colleges and universities, it may prove to 
be enlightening and of some future value if we attempt to answer 
this question. 


A recent study by Jones,? of the current changes in the health 
and physical education content and requirements at the college levels 
shows the following trends: 


1. 47 per cent of the institutions included in this survey have 


adopted some change in content, while 7 per cent more have changes 
under consideration. 


‘Floyd W. Reeves, “Education for Today and Tomorrow,” The Inglis 
Lecture (Cambridge: Harvard University Press, 1942). 

?7L. M. Jones, “Recent Changes in the Requirement and Content of Re- 
quired Health and Physical Education for Men in Land Grant Colleges and 
Universities,” RESEARCH QUARTERLY, 13:3 (Oct., 1942). 
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2. 35 per cent of the institutions have adopted an increase in 
time allotment. 

3. Several colleges and universities have increased their em- 
phasis upon the program of intramural athletics. 

4. Some have placed or are planning to place greater emphasis 
upon “body-building exercises,” such as calisthenics and condition- 
ing activities. 

5. Combative sports and first aid have received increased em- 
phasis in other institutions. 

The study by Jones shows certain general changes up to March, 
1942, but no attempt was made to determine specific alterations in 
programs and physical education requirements. 


GENERAL PURPOSE 
The purpose of this study was to determine specific changes 
which colleges and universities have made relative to requirements 
and content in physical education since the entry of the United 
States into the war. 
PROCEDURE 


Questionnaires were sent to 101 selected colleges and univer- 
sities in every state in the union. No attempt was made to make 
this selection a representative one, as only the larger and more 
prominent institutions in each state were chosen. Of the 101 ques- 
tionnaires mailed, 73 were returned. Of the institutions returning 
questionnaires, 31 were state universities, 8 state colleges, 28 private 
colleges and universities, and 6 state teachers’ colleges. The ques- 
tionnaire was set up on the basis of a comparison of the physical 
education programs and requirements of the 1941-42 school year 
with those of the 1942-43 school year. This was done with the 
assumption that needed changes would be made by the fall of 1942. 

RESULTS 

Semesters of Physical Education Required for Graduation— 
Table I shows the relative percentage of institutions requiring the 
indicated number of semesters of physical education in 1941-42 as 
compared to the 1942-43 school year. As will be noted, only three 
institutions required eight semesters of physical education in 1941-42, 
whereas 32 institutions require eight semesters this year. Where 
eight schools required no physical education in 1941-42, only one 
school in 1942-43 requires no credit in physical education for gradu- 
ation. The median requirement for graduation was four semester 
hours in 1941-42. This has been increased to.a median require- 
ment of six semester hours in 1942-43. On the surface this appears 
to be a considerable increase ; however, less than half of the schools 
or 45.75 per cent now require eight semesters of physical education 
for graduation. 
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TABLE I 
SEMESTERS OF PuysicAL EpucaTIon REQUIRED FOR GRADUATION 














No. of . Per Cent No. of Per Cent 
Semesters Institutions Requiring Institutions Requiring 
1941-42 P.E.—1941-42 1942-43 P.E.—1942-43 
8 3 4.48 32 45.74 
7 0 .00 1 1.43 
6 4 5.97 5 7.15 
5 1 1.48 0 .00 
4 31 46.20 22 31.41 
3 1.48 0 .00 
2 19 28.20 9 12.82 
1 0 .00 0 .00 
0 8 11.90 1 1.43 





Hours of Physical Education Activity Required Each Week.— 
Table II shows some increase in time allotment per week in the 
1942-43 requirements at all grade levels over that of the preceding 
year. The average time allotment is also somewhat higher at each 
grade level. Table II gives a comparison of the hours of activity 
required per week as shown by the number of institutions requiring 
the amount indicated. As can readily be observed, the time allot- 
ment decreases from freshman to senior years. It might also be in- 
teresting to note that of the 73 schools included in this survey, only 
seven, or less than 10 per cent, give as much as one hour a day at 
all four grade levels. 

TABLE II 


Hours oF PuysicaL Epucation Activity Reguirep Each WEEK 
BY INSTITUTIONS 




















Hours per Freshman Sophomore Junior Senior 
week 41-42 42-43 41-42 42-43 41-42 42-43 41-42 42-43 
6 me cs l ] 0 0 0 0 
5 2 8 l 8 1 7 1 7 
4% () 3 0) 3 0) 3 0 3 
4 4 7 2 7 2 6 2 6 
3 27 37 18 32 3 19 ) 15 
2 27 12 20 10 3 6 1 6 
1 2 2 1 1 0 0 0 0 
0 8 2 27 9 60 29 65 33 








Table III shows the median and average weekly time allotment 
at each grade level for the two years in question. 




















TABLE III 
MEDIAN AND AVERAGE PHysicaAL EpUCATION REQUIREMENT 
= Freshman Sophomore 
41-42 42-43 41-42 42-43 
Median 2 hrs. 3 hrs. 2 hrs. 3 hrs. 
Average 2.33 hrs. 3.07 hrs. 1.60 hrs. 3.02 hrs. 
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Junior Senior 
41-42 42-43 41-42 42-43 
Median 0 2.5 hrs. 0 2 hrs. 
Average 0.40 hrs. 2.01 hrs. .22 hrs. 1.84 hrs, 





Percentage of Time Given to Various Types of Activities— 
One would logically assume that certain changes in program con- 
tent would parallel the increased emphasis in physical fitness. How 
has the program of activities been altered to meet this need? Table 
IV shows the approximate percentage of time given to the six lead- 
ing types of activities in the two years under consideration. As is 
shown by this table, the 1942-43 programs on the average place 
more emphasis now than formerly on calisthenics, combative activi- 
ties, apparatus and tumbling, and aquatics. Somewhat less emphasis 
is given to team sports and individual sports than in 1941-42. 


TABLE IV 
APPROXIMATE PERCENTAGE OF TIME GIVEN TO VARIOUS TYPES oF ACTIVITIES 














Calis- Team Individual ; Apparative Other 
Year thenics Sports Sports Combatives Tumbling Aquatics Activities 
41-42 6.34 29.13 21.33 11.03 7.25 9.57 15.35 


42-43 18.92 22.17 13.78 16.52 12.27 13.49 2.83 





Required Activities—Of the 61 institutions answering the 
question pertaining to required activities, 33 or 47.8 per cent indi- 
cated that they had required activities in 1941-42 or that students 
must pass a proficiency examination to satisfy these requirements. 
For the school year 1942-43, 54 of the 72 schools answering, or 75 
per cent gave a positive reply to the question of required activities. 
Those most commonly required in the 1941-42 program were swim- 
ming by 18 of the institutions, and combative activities by seven. 
In 1942-43, swimming was required by 33, combative activities, by 
17, and the obstacle course, by 14 institutions. 


Group oF ReEQurrReD ACTIVITIES 








1941-42 School Year 1942-43 School Year 
yes — 33 or 47.8% yes — 54 or 75% 
no — 36 or 52.2% no — 18 or 25% 
Activities Most CoMMONLY REQUIRED 
1941-42 School Year 1942-43 School Year 
Swimming — 18 or 26.1% Swimming — 33 or 45.8% 
Combatives — 7 or 11.3% Combatives — 17 or 23.6% 


Obstacle Course — 14 or 19.4% 


Testing Program Other Than Medical Examinations —Table 
V shows the number of institutions and percentage of institutions 
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using a testing program in 1941-42 as compared to the present 
school year. As is shown by this table there has been a substantial 
increase in the number of institutions routinely using testing pro- 
cedures. 

















TABLE V 
INSTITUTIONS WitH A TESTING PROGRAM 
4941-42 1942-43 
Number Per Cent Number Per Cent 
 ¥es 38 53.5 60 83.3 
No 33 46.5 12 16.7 


A wide variety of tests are in use with no single test predom- 
inating. In fact, there were few cases in which the tests as outlined 
in the questionnaires were duplicated by any two institutions. Many 
institutions use modifications of tests that are in use in the Navy, 
Army Air Corps, and Navy Pre-Flight training centers. The most 
commonly used test elements in the various batteries of tests are 
pull-ups and floor push-ups. Twenty-three institutions indicated 
that pull-ups and push-ups formed a part of their test batteries. 
The time on the obstacle course was used by five universities as a 
test of physical condition. 


The following outline summarizes the use that is made of the 
test results. 








Number of 
Use Made of Tests Institutions 
Measuring Individual Progress 23 
Motivation 18 
Grading 17 
Guidance 4 








Substitution of Varsity Athletic Participation for the Physical 
Education Requirement—As will be noted from Table VI, varsity 
athletic participation does in general substitute for the physical edu- 
cation requirement. In 1941-42, 70 per cent of the institutions 
allowed such a substitution and in 1942-43, 63.8 per cent, which 
indicates very little change in policy. 

TABLE VI 
ATHLETIC PARTICIPATION AND PuysicaL EpucaTion REQUIREMENT 

















1941-42 1942-43 

Varsity Athletics Number of Per Number of Per 

__ Substitute for P.E.? Institutions Cent Institutions Cent 

Yes 44 70 44 63.8 

No 7 11 10 14.5 

In Season 9 14.3 11 15.9 

In Part 3 4.7 4 5.8 
No Answer ~ a se 4 
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Substitution of Intramural Participation for the Physical Edu- 
cation Requirement.—In general, intramural participation does not 
substitute for the physical education requirement in either year. As 
can be seen by Table VII, the trend is away from accepting intra- 
mural participation as a substitute. Only 7.1 per cent in 1942-43 
accept intramural participation as compared to 13.8 per cent in 

















1941-42. 
TABLE VII 
INTRAMURAL PARTICIPATION AND PHysICAL EDUCATION REQUIREMENT 
$042 ~~» 1942-43 
Intramurals Number of Per Number of Per 
Substitute for P, E.? Institutions Cent Institutions Cent } 
Yes 9 13.8 5 Te 
No 54 83.1 63 90.0 
In Part 2 3.1 2 2.9 
No Answer 8 _ 3 





Change in Size << Full-time Instruction Staff and Number of 
Students Served in Required Physical Education Activities —The 
54 schools making an estimate of students served in required phys- 
ical education estimated a net increase of 17,105 students in 1942-43 
over that of the preceding school year. There was a net loss of 26 
instructors during the same period of time. Table VIII shows the 
relative change in staff members to the change in students for the 
two years under consideration. 





TABLE VIII 








RELATIVE CHANGE OF STAFF To STUDENT ENROLLMENT 1941-42 to 1942-43 | 
Le ee ae ras 7 
~ Number of Per Number r of Per | ) 
Staff Institutions Cent Enrollment in P. E. Institutions Cent | 
A = —— ) 
Increased Staff 7) 14.5 Increased Enrollment 35 64.8 
Decreased Staff 20 32.2 Decreased Enrollment 5 oa a 
No Change 33 53. 3 No Change 14 25.9 








Table IX is designed to show the percentage of male students | 
by schools in pai physical education activities. Only six insti- | 
tutions, or 10.5 per cent had 100 per cent participation in required 
physical education activities during the 1941-42 school year, whereas 
during the present school year, 22 schools, or 34.4 per cent indi- | 
cated 100 per cent participation. . 

Individual Corrective Program—In 1941-42, 4.7 per cent of 
the students in the physical education programs, covered by this sur- 
vey were served by corrective physical education or by an adaptive 
program. In 1942-43 this was increased to 5.3 per cent. Table X 
shows the number and percentage of institutions that provide a 

corrective or adaptive physical education program. 


@ ape 


a fF CC = — 6S! 

















PHYSICAL EDUCATION PROGRAMS 173 


TABLE IX 


PERCENTAGE OF MALE CoLiece STUDENTS By SCHOOLS IN REQUIRED 
PuysicaAL EpucaTIon ACTIVITIES 






































1941-42 1942-43 
Percentage of Number of Per Centof Number of Per Cent of 
Men in P. E. Institutions Institutions Institutions Institutions 
100 6 10.5 22 34.4 
80-99 2 3.5 12 18.7 
60-79 15 26.3 17 26.6 
40-59 14 24.6 6 9.4 
20-39 12 21.1 4 6.2 
0-19 8 14.0 3 4.7 
TABLE X 
INDIVIDUAL CoxkkECTIVE PROGRAM 
1941-42 1942-43 
Corrective Program Number of Per Centof Number of Per Cent of 
Provision for Institutions Institutions Institutions Institutions 
Yes 54 81.8 53 78.0 
No 12 18.2 15 22.0 





Physical Fitness Program.—Of the 70 colleges and universities 
responding to the question, “Have you a definite program to im- 
prove physical fitness of those below par?” 52, or 75.8 per cent, 
felt that they had such a program, while 17, or 24.2 per cent, had 
no such program. The replies to this question were naturally based 
upon the director’s subjective opinion of what constitutes a program 
to improve physical fitness and whether or not the director feels 
that his program fits the criterion which he thinks is adequate. 
Obviously, then, the programs of the different colleges varied within 
rather wide limits. 

The majority emphasized physical examinations, correction of 
remedial defects, conditioning activities with a gradual increase in 
dosage, and activities involving a marked degree of aggressiveness. 


SUMMARY AND CONCLUSIONS 

This study indicates that colleges and universities during the 
first year of war have made an attempt to improve their offerings 
in physical education to meet the need for increased physical fitness. 
The requirements for graduation as well as the increase in average 
time spent per week in required activities indicate that colleges were 
working toward an adjustment of their program. It is doubtful, 
however, that the small increase in time allotment indicated by this 
study would account for an appreciable increase in physical condition, 
even though the required program emphasizes activities which are 
of a conditioning type. 
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At the start of this year, colleges and universities were serving 
more men in physical education than during the previous year in- 
dicating a tendency to benefit a larger percentage of the male stu- 
dents. 

The increased use of testing procedures is a favorable sign; 
however, it would seem desirable for institutions to reach an agree- 
ment on some one test so that universal standards of fitness and 
performance could be established for all men in all schools 

This year’s increased male enrollment in required physical edu- 
cation with an accompanying decrease in instructors will obviously 
be more than compensated for by the calling up of 18- and 19-year- 
old youths. 

Emphasis placed upon calisthenics, combative activities, aquatics, 
and apparatus and tumbling indicates that physical education de- 
partments have tried to fit their activity programs to the present 
need. 

The results of this study show that the institutions herein con- 
cerned have .made many desirable changes in their physical educa- 
tion programs. Many directors indicated that only a few of their 
suggested recommendations were accepted by their respective admin- 
istrations, thereby reducing the services to their students. This may 
in part account for the fact that approximately 25 per cent of the 
institutions included in this survey in the opinion of their directors 
have no definite physical fitness program. 

The lack of uniformity in requirements, program content, and 
testing procedures leads one to question the total effectiveness of 
the physical fitness programs in our colleges and universities. In 
general, it would seem fair to conclude that the changes which have 
been made during this period should be considered only as half-way 
measures rather than an all-out change necessary for gaining the 
desired objective of physical fitness for all. 
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A Physical Conditioning Program 
as Conducted at 
Michigan State College 


By R. B. DAuBERT 


Assistant Professor of Physical Education 
Michigan State College 


INCE Pearl Harbor considerable comment has been heard de- 
S ploring the lack of physical condition of the young men who 

would constitute the bulk of our armies. With this in mind 
the staff of physical education instructors at Michigan State College 
devised a program of events known as the “Safety Skills Course,” 
which was recommended to men who might be called to military 
service within the year. It was hoped that the course would secure 
for each student as high a degree of general physical conditioning 
as was possible in three one-hour periods per week, for eleven 
weeks. To accomplish this a number of objective activities were 
used, which could be measured or timed, and which were thought 
to be useful in producing physical efficiency, endurance, power, and 
agility. 

Each class period was started with calisthenics of from five to 
fifteen minutes in duration, with no thought as to its immediate 
value except as it conditioned the body for the activities that fol- 
lowed. These activities consisted in the main part of running, 
throwing, climbing, carrying, crawling, pulling and pushing, and 
certain others, such as games of the vigorous type. 

Standards for the various items were arbitrarily determined 
and although there was a wide discrepancy in the values set, as will 
be shown in the body of this report, they nevertheless served as 
bases for determining future values. 

In the fall term there were five sections totalling 208 men, of 
which approximately 45 per cent had received notification of induc- 
tion by July 1, 1942. Of this number about 80 per cent were upper- 


. Classmen which fact was responsible for orientation, and considerable 


enthusiasm was manifested in the comparative results of each skill. 
It is therefore clear that coercion was unnecessary and that voluntary 
effort was very much in evidence. The popularity of the course was 
also manifested by the minimum of voluntary absences taken by the 
students. 

In the spring term there were 6 sections totalling 260 men 
most of whom were in the organized reserve of the armed forces 
and were subject to call at any time. 
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As is to be expected of any type of physical activity encom- 
passing the rigorous workouts which were necessary in the fulfill- 
ment of the aims of such a course, certain accidents were unavoid- 
able. It is to be noted, however, that they were of a minor nature, 
There were eighteen such accidents which consisted mainly of 
sprained ankles, pulled muscles, bruises, and abrasions. It is the 
thought of the committee that these were not too serious as to 
cause concern, but that certain activities could be modified so as to 
eliminate the danger of more serious accidents in the future without 
seriously affecting the value of the course. 

It was found that by dividing the sections into squads, each 
with a squad leader, better results could be obtained thus enabling 
each man to maintain a continuous participation in the day’s pro- 
gram, as well as to allow for frequent testings in the activities by 
the instructors. 

The activities, standards, and procedures which were conducted 
are as follows: 

1. Running: 

a) Jog two laps and walk one lap (early season). 

b) Balcony shuttle course (late season). Take every step; 
keep reasonable distance apart. 

c) Jog turn, sprint straightaway three laps (late season). 

d) Outdoor obstacle course. 

e) Obstable relays. 

(The standards of achievement have not been established for 
these activities, and cannot be until more data have been studied.) 
2. Throwing: 

a) Medicine ball or sandbag throw. 

1) One arm, side arm (both arms). 
2) Overhead backward throw using both hands. 

Standard: One foot for every four pounds body weight. 

3. Jumping: 

a) Simple high jump forms. (4’ 2” to 5’ 0”) 

b) Broad jump: Running broad jump—13”; Standing broad 
jump—Performer’s height plus 2’ 3”. 

c) Diving over bar. (Height of performer’s nipples.) 

d) Jumping from height. (Balcony—10 feet.) 

4. Vaulting: | 

a) Bar vault. (Height of performer’s nipples.) 

b) Pole vault for distance. (Eight feet measured from the 
point of contact of the pole with the ground.) 

c) Buck vault for height. (Straddle vault—5 feet.) 

d) Buck vault for distance. (No standard established.) 

5. Climbing : 
a) Rope climbing. (Reaching as high as possible, standing on 
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tip-toe, climbing rope any style to top of rope in 12 seconds mini- 
mum. ) 
b) Ladder climbing, using any style. (Nine seconds minimum 
, to top of ladder.) 
| c) Pole climb—procedure same as rope climb. (Eight seconds 
minimum to top of pole.) 
d) Scaling walls. (Start 30 feet from wall; run and climb wall 
and return to starting line—10 seconds minimum. 
e) Climbing on horizontal ladder. 
1) Hand walk—starting both hands on rung at start and 
| turn (40 feet in 15 seconds). 
2) Hand-over-hand on single rail—both hands on rung at 
start and turn (40 feet in 15 seconds). 
3) Going from a hanging position to a sitting position on 
top of ladder. 
| 6. Carrying: 
a) Carrying sandbags: Two-arm carry; hip carry; shoulder 





carry. 
b) Fireman’s carry. (In good form, using classmate of own 
; | weight from supine position to supine position. ) 


c) Two-man carry (chair carry and others). 

d) Building sandbag barricades in competition. 

(The standards of achievement have not yet been established.) 
7. Crawling : 

a) All-fours run (bear run). 

b) Inverted all-fours run (crab run). 
c) Fireman drag. 
d) Night crawler tunnel—crawling through tunnels with sand- 
bag. 

1) Head first. (30 feet in 15 seconds.) 

2) Feet first. (30 feet in 20 seconds.) 





8. Pulling and Pushing: 

a) Tug-of-war—doubles and groups or squads. 

b) Charging sled—individual and group. 
9. Dodging and running games: 

a) Dodgeball. 

b) Run-sheep-run. 

c) Kick ball. 

d) Stick relay. 

e) Potato relay. 
10. Strength tests: 

a) Chins. (In good form—complete extension of arms and 
without swinging. ) 

b) Push-ups or floor dips. (Touching chest to floor and with 
back straight. ) 


OO _ 








a 





178 RESEARCH QUARTERLY 


(See Chart A for standards of achievement.) * 
ROUTINES 

INDOOR COURSE: 
Climb to overhead support and return to floor by rope. 
Run one lap around track to wall. 
Scale the wall. 
Run around track to tunnel. 
Crawl through tunnel. 
. Run around track to finish line. 

It is suggested that starting three men at a time will save time. 
Standards of achievement will be established when the course has 
been run by the class and an average struck. (See Chart A.) 
Ovutpoor Routine (To be run carrying a 40 lb. pack) : 

1. Start from the center fieldhouse door facing football prac- 
tice field and climb brick wall in southwest corner of field. 

2. Follow the sidewalk past the front of the gymnasium to the 
bridge; go to water’s edge at left of bridge; pass through barbed 
wire fence. Turn left; come up bank; then continue on path until 
big tree is reached. 

3. Cross river on ropes carrying pack. (Monkey style—use 
hands and feet, go head first.) Alternate: if not strong enough to 
cross on rope, ford the river at this point. 

4. Continue along bank down river to point below old hos- 
pital. Climb bank at point indicated; turn left and continue down 
sidewalk to Michigan Avenue. 

5. Turn left off sidewalk at end of cable fence near Michigan 
Avenue ; follow path along river bank; continue on past stone dam, 
and cross broken rock area. 

6. Ford river at shallow spot below rapids. 

7. Crawl under post and wire obstacle on bank. 

8. Continue along river bank to canoe docks. 

9. Leave river bank; follow outside of practice field wall. 

10. Scale wall into practice field at original point of scaling. 
11. Finish at starting line outside of double door of field house. 


EXAMINATION AND GRADING PLAN 


Methods of testing are the responsibility of the individual 
instructor. 


Aupwno 





TS De eee 75 pts. 
2. Running indoor obstacle course in average time....--............ 5 pts. 
3. Running outdoor obstacle course in average time.................... 10 pts. 
4. Healthmanship and sportsmanship................. REN eis SS eT 5 pts. 
I .snsstninliiminnnibldapuasienainanseionaans 5 pts. 

100 pts 

GRADING PLAN 

EE SEES A 


* This chart will be found at end of article. 








— 

















CONDITIONING PROGRAM AT MICHIGAN STATE 179 


I, UI... nssinjeeseiiccinninteyicuhssiijeitnunitninaneisedAdetiethiaitieen'syneicsdilimeinsiiaanadll B 
69 to 8012 points--........ ssicaiian banat ata olaeatg al nce adedeaeschaincsici-amesecilerci meee 3 
IEE TCI CLE TNA VS: MONO T TE eS D 
RN Oe CIN ceessstesentrn nrireenrnitrimrrnen nc nnmnipstmaaatiitial F 


The result of testing made by the men in the various activities 
surpassed the standards set up originally, as will be seen in Chart 
A. It is interesting to note, however, that several items follow the 
accepted trend as set up by authors in the field of tests and meas- 
urements. It is generally accepted that an individual’s push-ups 
should double his pull-ups (chins). This “thumb rule” is not sub- 
stantiated by any testings made so far as is shown in Chart A. 

It is also interesting to note that the standard set for the 
standing broad jump is the individual’s height plus 2’ 3”, which 
would require the average of the class to jump eight feet, as the 
average height was 5’ 9.6”. The average was actually 8’ .6” in the 
fall term, and 8’ 5” in the. spring term where the average height 
was 5’ 10.15”. 

There seems to be a correlation between rope climbing and pole 
climbing as is evidenced by the closeness of the average scores found 
when making a distribution. The ranges for rope climbing were 
from 8.0 sec. to 11.0 sec. while for the pole climb it is found to be 
from 7.5 sec. to 11.0 sec. This is probably due to the wide range of 
distribution for the pole climb while those for the rope climb were 
more or less bunched. 

A study was made of several tests in order to establish norms 
for future classes as well as to check on the validity of existing 
standards. This was not possible for all the activities because of ir- 
regularities found to exist, such as lack of proper recordings, mis- 
understanding of the directions given, etc. Thus, the items which 
are given here will constitute the only changes of standards until 
more reliable data are available. 


After making distribution curves the following results were 
obtained : 


1. Push-Ups . Pull-Ups (Chins) 
35-up excellent 15-up excellent 
30-34 incl. good 12-14 incl. good 
24-29 incl. average 9-11 incl. average 
20-23 incl. fair 5- 8 incl. fair 
1-19 incl. poor 1- 5 incl. poor 
3. Rope Climb 4. Pole Climb 
to 7.0 sec. excellent to 5.5 sec. excellent 
7.1 sec.- 7.9 sec. incl. good 5.6 sec.- 7.4 sec. incl. good 
8.0 sec.-11.0 sec. incl. average 7.5 sec.-11.0 sec. incl. average 
11.1 sec.-12.9 sec. incl. fair 11.1 sec.-13.0 sec. incl. fair 
over 12.9 sec. poor over 13.0 sec. poor 
. Sit- Ups 
75-up excellent 


61-74 incl. good 
41-60 incl. average 
25-40 incl. fair 
under 25 poor 
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A comparative study of various physical items was made for 
the years 1930 to 1942 and it showed a marked trend upward, as 
evidenced in the following table. Whether this is indicative of 
superior strength or skill cannot be determined except as one wishes 
to interpret the findings. It will be noted that men are growing 
taller and heavier. 
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1930 143.7 68.0” 23.7 9.58 7’4 11.0” 16.4” 12.7” 
1931 
to 146.7 68.8” 25.0 9.75 7’6” 11.15” 16.55” 12.86” 
1941 
1942 
(Spring) 156.7 69.6” 26.4 10.2 86” 37" 16.6” 12.94” 
1942 


(Fall) 157.2 70.15" 26.53. 10.14 ~——8’4” 





Since the object of the course was to build, in some measure, 
physically fit men who would be better prepared than the average 
for military duty, certain Army camps were asked to provide a list 
of averages of the various physical activities for the purpose of mak- 
ing comparisons which could be used to set up values. It was 
clearly brought out that it takes from three to four weeks for the 
average man to become accustomed to the rigors of Army life. 

Tke following table of comparisons will show the value of the 
safety skills course as it is being conducted at Michigan State 
College. 
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M.S.C. 69.6” 156.7 39.2 36.57 11.64 127 278 264 102 86” 

Camp A 68.8” 1584 39.6 36.5 31.8 25 6 6’ 
CampB 68.0” 144. 390 350 113 133 310 19 82 710" 








The coefficient of vital efficiency (physiological condition) as 
reported by Oppenheimer is determined by the formula, girth upper 
arm Xx 100 divided by the girth of chest in expiration. The 
standards set are: 


Excellent 29 and above 
Good 26 to 28 
Poor Less than 26 


The results show that both M.S.C. students and Camp B 
soldiers are in the upper limits of the scale as follows: 








—— 
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M. S. C. 31.8 
Army Camp B 30.0 


Pignet’s formula for muscular strength as reported by Martin it 

in 1921 is (weight in kg plus chest at expiration in cm) — height ii 
in cm, and the result is weighed against the following table: ii. 
Under 10 Very strong | 

10 - 15 Strong i 

15 - 20 Good iN 

20 - 25 Fair at 

25 - 30 Weak ih 

30 - 35 | Very weak Pi 

The relative strengths have been found to be as follows: 

M. S. C. Students 12.48 fy 

Army Camp A 10.05 ; 

Army Camp B 18.42 kg 

According to Martin, the test is considered exceptionally good "4 

by many Army medical men, but its validity must be verified. cy 
In making generalizations, it is significant to note that much hit 
emphasis was placed on activities requiring strength of the arms and is 
back muscles. Consequently, many of the activities such as pole iu 
climb, ladder climb, and horizontal ladder walk could be dropped for 
testing since the rope climb and one of the ladder walks would be 
sufficient for tabulation. It is apparent that an item should be in- 
cluded to test abdominal strength such as “sit ups.” This is of special 
value and should be given consideration since most leaders in the H 
field of physical education believe that the strength of the abdominal Wy 
muscles is a better indication of physical condition than any other Ht 
one factor. id 
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The results of the course were most gratifying since the im- Ml 
mediate aims were realized. From an educational point of view the a 
course was sound; the law of readiness had already been in effect hi 
because of Pearl Harbor. We had reached the stage where the si, 
young men were demanding a course that would prepare them for a 
critical situation. The law of practice was therefore effective through- ih 
out the term since the development of a skill was dependent upon 
other skills, while the law of effect was noted by the enthusiasm by 
shown toward bettering the marks made at previous testing periods, Mt 
as well as the satisfaction derived in the accomplishment of the ‘y 
activity. ‘ 

A similar course could be conducted in the high school physical 
education programs and should prove valuable in the light of the 
aims and objectives set up by leading physical educators. According 
to Williams, the program should “consist of activities that are 
physically wholesome, mentally stimulating, and socially sound.’ 
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A Critical Analysis of Achievements in the 
Physical Fitness Program for Men 
at Indiana University 


By Kari W. BooKWALTER 


Assistant Professor in Education 
Indiana University 
Bloomington, Indiana 


\ X J HEN the faculty and board of trustees at Indiana University 


charged the men’s department of physical education with 
the new physical fitness program, physical fitness was their 
primary objective. To this end one hour a day five days a week 
were devoted. 
Normally the objectives of the department could be epitomized 
as follows: ; 
1. Physical and organic growth and development 
2. Development of social traits and qualities 
3. Development of psychological or interpretive powers 
4. Developing recreational capacity 
5. Developing safety capacity 
Due to the national and local pressures primary emphases have 
been placed upon motor fitness curricularly as well as in the pro- 
gram of measurement. Other desirable outcomes have been striven 
for but less directly and are not evidenced in these statistical data. 
Previous to setting up the measurements program described 
below a survey was made of existing factor analysis studies. From 
them it was disclosed that the essential factors in successful perform- 
ance in physical education activities are strength, velocity, motor fit- 
ness (ability), dead weight, height, and endurance in the order listed. 
The items analyzed below were chosen in light of these facts. 


DESCRIPTIONS OF ITEMS AND PROCEDURES 

This is the second achievement report. Since the first study was 
published new items have been included. The original items will be 
discussed first followed by a description of the added measures. 

Brace Test——The Iowa revision of Brace’s test of motor ability 
consists of five matched pairs of stunts measured on the pass-or-fail 
basis. A possible score of 20 points can be earned by assigning two 
points for success on the initial effort, one point upon a second trial, 
and zero if the second trial is unsuccessful. The test is pupil-partner 
scored. Pencil, paper, and watch are the only equipment needed. 

Burpee Test—From a stand one squats on the floor, from there 
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he executes a front support. He returns to the squat and finally to 
a stand. This four part movement is repeated as many times as pos- 
sible for ten seconds, giving one point for each complete exercise and 
Y4 for each part of the last exercise accomplished. No equipment is 
needed save pencils, paper, and watch. 

General Motor Quotient—McCloy’s General Motor Capacity 
Test includes (1) Classification Index I, (2) The Sargent Jump 
(vertical jump), (3) Burpee Test, and (4) Brace Test (Iowa Re- 
vision). These items are weighted from tables in the author’s book 
and their sum is divided by the norm in G.M.C. for the person’s 
Classification Index. This fraction times one hundred is the General 
Motor Quotient. Jump boards suspended from basketball backstops 
have been found to be more effective than to jump against the wall. 
This event is squad-leader scored. 

Chins —The pull-ups were done from the high-bar with choice 
of grip allowed. A stout pole supported in the corner of a room 
would serve for the high bar. This event was squad-leader scored. 

Push-ups—The floor dips were pupil-partner scored. The chest 
was required to touch the floor each time. 

Standing Broad Jump.—This event was done indoors on mats 
marked with chalk in 6-inch intervals. Squad leaders estimated to 
the nearest three inches and recorded. 

Vertical Jump —The jump-and-reach or Sargent Jump was 
measured on 6-foot plywood boards painted black. Magnesium chalk 
is needed for the fingers. It has been found that a yardstick is quicker 
than and practically as accurate as more complicated means of ap- 
praising the distance jumped. 

ADDITIONAL ITEMS 
(Third Semester Study) 

Dips—Parallel bars were inclined to accommodate short or tall 
performers. The first mount counted one dip but no half credits were 
given. Wooden dipping bars can be easily built for less than ten 
dollars. 

Larson’s Dynamic Strength Test. Chins, dips, and vertical jump 
are weighted according to the author’s scales. No new items are 
introduced in this measure. 

Sixty-Yard Dash.—In this event runners were paired. The stop 
watch clocked the time of the first man. The time of the second man 
was taken by counting the number of 5 foot zones he was behind the 
winner. One-fifth second was added to the winner’s time for each 
zone between the two men at the finish. Stop watch and squad cards 
were needed. 

Quarter-Mile Run.—This event was run by squads of 8-10 men. 
All were started at the signal and the time to the second was called 
out as each man finished. Equipment same as for sixty-yard-dash. 
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Two-Mile Walk—Walkers were required to always have one 
foot on the ground and to plant the heel first. The entire class was 
started at the same time. Care was taken to note the two or three 
persons who overlapped. (The quarter-mile track was covered eight 
times.) The time was announced for the leaders each lap and final 
time for each person was given to the nearest 5-second period. 

Drop-Off Index—This measure of endurance is obtained by 
dividing the time on the quarter-mile run by the time on the sixty- 
yard dash. 


ADMINISTRATIVE GROUPING OF TEST ITEMS FOR 
INSTRUCTIONAL PURPOSES 
Five days were required in the application of the fourteen 
measures involved in this report. The criteria for the inclusion of 
a test item were: 
Validity to the objectives of the program. 
Educational worth of the test as an activity. 
Ease of administration. 
Absence of expense in time or equipment. 
Norms available if possible. 
. Utility of item in computation of combined measures, 
All items were considered to be valid and educationally desirable 
and to meet most of the other criteria reasonably well. Items were 
organized cogether so as to get variety and to assure their accomplish- 
ment in the allotted time. 
lst day.—Brace, Burpee, Push-ups, Age, Height, Weight. 
2nd day.—Standing Broad Jump, Chins, Vertical Jumps, 
Dips. 
3rd day.—‘‘Test of a Man” and 60-yard dash. 
4th day.—Two-Mile Walk. 
5th day.—Regular class ending with quarter-mile run. 
Additional tests computed from these items were general Motor 
Quotient, Larson’s Strength Test, and the Drop-Off. 


RATES OF ACHIEVEMENT BY ADVANCED CLASSES AS 
EVIDENCED BY AUGUST 10, 1942, TESTS IN INITIALLY 
UTILIZED MEASURES 


(Final Gains are over a Five-Month Period) 

1. Averages in the Brace Test over the four testing periods by 
the now advanced groups are 14.63, 16.24, 16.43, and 17.45, respec- 
tively . This is a total gain of 19 per cent in the five months. This 
was a gain of 6.70 per cent since the June 10 report. 

2. Burpee Test averages similarly are 5.32, 5.96, 6.46, and 7.24. 
This indicates a gain of 36 per cent in the five months. A gain of 
15 per cent since June 10 is indicated. 

3. General Motor Quotient, a supposedly innate somewhat static 
measure shows the following series of averages: 97.30, 102.32, 102.5, 
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and 105.51. The total gain in five months is 8 per cent. There was 
a gain of 2.45 per cent since June 10. 

4. In the chins (pull-ups) the averages were 7.02, 7.80, 7.85, 
and 8.82. A gain of 26 per cent is evidenced between the first and 
final testing periods. The actual gain is one and eight-tenths chins 
for the advanced population on the average. A gain since June 10 
of 14 per cent is shown. 

5. In the push-ups from the floor the averages were 16.88, 18.45, 
17.20, and 21.53. A gain of 4.65 push-ups by the average advanced 
class member is 27 per cent better than his initial performance, or 
25 per cent since June 10. 

6. A gain of 8 per cent in the standing broad jump was attained 
by the following mean performances: 83.60, 84.65, 87.83, 90.47. This 
is actually an increment of 6.87 inches for the average advanced class 
member and a gain of about 3 per cent since June 10. 

7. Vertical Jump gains of 15 per cent represent actual gains of 
2.88 inches on the average achieved in this order: 18.82, 21.24, 21.20, 


and 21.70, by each advanced class member. This shows a gain of 
2.35 per cent since June 10. 


ACHIEVEMENTS OF BEGINNING, ADVANCED, AND TOTAL 
STUDENT GROUPS IN NEW ITEMS 

In the dips on the parallels the gains for (1) beginning, (2) ad- 
vanced, and (3) total classes were 38, 25, and 35 per cent, respec- 
tively. Over the beginning classes the advanced classes gained 2.32 
chins or 48 per cent, the highest gain made on any item. 

Larson Strength Test gains were similarly 9, 8, and 8 per cent, 
respectively (all per cents are rounded). Over the beginners a 
14 per cent gain was made by the advanced group. 

The 60-yard dash gains were 6, 2, and 4 per cent, respectively. 
The advanced pure gain being 7 per cent. 

The quarter-mile run gains were 4, 1, and 1 per cent, respec- 
tively, the smallest gains of any item. Pure gain by the advanced 
group was 4 per cent. 

Gains in the two-mile walk were 5, 2, and 4 per cent, with a 
pure gain of 2 per cent for the advanced classes. 

Drop-off Index gains were 3, 4, and 4 per cent, and a pure gain 
of 4 per cent for the advanced classes. 

The “Test of a Man” in which each item had as a standard 
“passable by 50 per cent of the group” was self-administered and this 
may have accounted in some part for the 81.2 per cent total effective- 
ness. In fairness to the boys, however, it should be said that all the 


items in the test were repeatedly thrown into the daily developmental 
calisthenic drills. 
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SUMMARY AND ANALYSIS OF GAINS IN TERMS OF THE 
OBJECTIVES OF THE PHYSICAL FITNESS COURSE 





Per cent 
Strength of arms and total body of Gain Initial Final Standard 
Chins 26 7.02 8.82 9 
Dips 48 4.86 6.81 8.43 
Push-ups 25 16.88 21.53 23 


Larson Dynamic Strength Test 14 293.80 325.95 279 
Velocity of Legs 


In time 60 yards 7 8.06 7.73 84 
440 yards 4 68.60 66.79 704 | 

In vertical distance (vt.j.) 15 18.82 21.70 19.25 

In horizontal (st.br.j.) 8 83.60 90.47 90 
Motor fitness (ability) 

Brace 19 14.63 17.45 15 

Burpee 36 5.32 7.21 7 

General Motor Quotient 8 97.30 105.51 100 
Test of a Man 81.2% 81.2% 50% | 
Endurance 

440-yard run 4 69.60 66.79 70.4 

Drop-off 4 9.09 8.74 

2-mile walk 2 23.75 23.28 22.66 


RECOMMENDATIONS 


1. Strength is being gained rapidly but is below standard, espe- 
cially in the upper girdle work. More activities developmental of 
arms and shoulders should be included in the program. 
2. In each velocity measure performance is above standard. This 
level should be at least maintained. 
3. In motor fitness (ability) performances are all above standard. 
4. Endurance gains are in each instance quite low and per- 
formance is generally below standard. The worst condition prevails 
in the 2-mile walk. Hiking should be adopted as originally planned 
and interspersed frequently. Gains not made cannot be measured. 
Endurance takes time and proper living is a necessary supplement. 
5. All standards are made for ordinary circumstances. In war 
emergency physical fitness programs abundant gains must be sought. 
6. The program is on the whole making quite commendable 
gains. However, these averages also indicate that fifty per cent of — 
the students are below the indicated performances. 
7. The significant differences in all events between groups indi- 
cate a need for (1) beginning, (2) intermediate, and (3) advanced 
classes in the future. 
8. If statistical evaluation and guidance is to be continued, cleri- 
cal assistance and time should be provided since the June and August 
statistical work required 164 hours and 104 hours, respectively, o 
a total of 268 hours, by the two statisticians alone. Future work will | 
be simplified, however, since the basic data for comparison are now 
established. 
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' 
MODIFIED CURETON’S “TEST OF A MAN” 
Number of students—425 
| Items Standards Pass 
Jo Rk. 
Walk 10 steps in Diff. 
1. Recovery from Dizziness 6 in. path 69.3 2 
2. Breath Holding after 
Strenuous Activity 30 seconds 
3. Standing Broad Jump 7 feet 89.1 8 
4. Victory Flexion 20 seconds 97.0 12 
5. Foot and Toe Balance 20 seconds 
(10 each) 92.0 9 
6. Extension Bridge Once for 4 inches 33.9 1 
7. Trunk Flexion 8 inches 81.2 5 
8. Push Ups 24 71.0 3 
9. Stiff Body Lay-Out 20 seconds 95.9 10 
10. Trunk Extension 20 inches 86.3 7 
i 11. Man Lift and Let Down +10 lbs. of own 
weight 6.6 11 
12. Squat Stand (Tip-up 
for time) 10 seconds 74.6 4 
13. Perpetual Motion Alternate 
Leg-Shift and Sit-Ups 20 each 85.4 6 
Total R1.2 


*All group gains in this column are compared with beginners initial test. 
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Classified, Annotated List of Available Films 
on Riding, Horses, and Subjects 
Pertaining to Horses 


By PHYLLIS VAN VLEET 


University of California 
Berkeley, California 


CAVALRY AND MOUNTED 
POLICE 

Closing Ceremonies and Equestrians, 
16 mm., No. 3, “Official Olympic 
Film.” (C) 

Life of O’Riley, (1) 16 mm., si., No. 
26, “Training United States Cavalry 
officers and mounts at Fort Riley, 
Kansas.” (G) 

Man on Horseback, (1) 16 mm., sd., 
No. 11, “Story of mounted traffic 
policemen; training police horses 
and horses in action; safety rules 
for pedestrians.” (G) 

Riders of Riley, (1) 16 mm., sd., No. 
19, 5, 22, “Horsemanship by cadets.” 
(C) (E) (G) 

BREEDS AND TYPES 
OF HORSES 

Horses, (1) 16 mm., sd., No. 7, 43; 16 
mm., sd. and 16 mm. si., No. 9, 12, 
27, 29; 16 mm., si., No. 31, “Shows 
wild horses, thoroughbreds, cavalry 
horses; races, hunts and events of 
horsemanship.” (G) 

Horse and Man, The, (1) 16 mm., si. 
and 35 mm., si., No. 38; also Nos. 


1, 6, 39; “Horse’s part in conquest 
of the New World and in modern 
American life; various kinds of 
horses.” (B) (G) 

Horse Power in Action, (1) 35 mm. 
sd., No. 21, “Work and pleasure 
horses in action.” (G) 


“If Wishes Were Horses...” (2) 16 


mm. si., Kodachrome, No. 41 
(1938) ; “This is a presentation of 
four types of horses used in this 
country today: the hunter, the sad- 
dle horse, the school horse, and polo 
pony. Each is shown without tack 
for general conformation and with 
tack showing gaits, etc.” (E) 
sdging Percherons, (1) 16 mm. sd, 
No. 4a, 22 (1940) “Photographed 
principally at famed Lynnwood 
Farm, near Carmel, Indiana, it rec- 
ords the visit of a party of students 
who review a class of Percheron 
mares and are enabled to compare 
their own observations and placing 
with those of an able judge.” (B) 
Kentucky Thoroughbreds, (1) 35 mm. 
sd., No. 35, 42, “Facts about famous 


t. 


This article submitted by the Publications Committee of the National 


Section on Women’s Athietics. 
Key to Film Bibliography: 


“Film title; number of reels in parenthesis; size of film, i.e., 16 mm. or 








35 mm; silent (si.) or sound (sd.); number referring to distributor. list of 
which may be found at end of article; annotation; letter referring to sources 
for film bibliography—(see below). 

Key to Sources for Film Bibliography: 

A. Catalogue of Films for Classroom Use, Teaching Film Custodian, Inc., 
25 West 43rd Street, New York City. 

B. Education Film Catalogue, Dorothy Cook and Eva Cotter Rahbek- 
Smith, H. W. Wilson Company, New York, 1936, 1937, 1938, 1939, 1940-41 
(2-year supplement). és 

C. Motion Pictures in Health and Physical Education, Hughes and Stim- 
son, Research Quarterly, A.A.H.P.E.R., Vol. IX, March, 1933. 

D. Motion Pictures for Instruction, A. P. Holiis, The Century Co., New 
New York, 1926. 

E. Motion Pictures in Sports, Motion Picture Committee of the N.S.W.A., 
A.A.H.P.E.R., Washington, D. C., including supplement, March ,1940. 

F. Motion Pictures of the United States Department of Agriculture, Mis- 
cellaneous Publication No. 451, Washington, D. C., November, 1941. 

G. 1000 and One, The Educational Screen, Chicago, Ill., 1935-36, 1936-387, 
1937-38, 1939-40, 1940-41, 1941-42. 
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horses and their breeding in the 
Blue Grass Country.” (G) 

King of the Sierras, (4) 16 mm. sd., 
No. 5, 35a (1938) “The story of 
wild horses on the plains and their 
struggle for free existence before the 
encroachment of their enemy, man. 
A simple and disarming picture of 
natural charm against a wide back- 
ground of pine valleys and lakes. 
The rearing of a little colt by his 
father, the leader of the herd; show- 
ing him the dangers to be avoided 
and the little animals with whom to 
make friends, rescuing him when 
lost and defending him from a pack 
of wolves.” (B) 

Kingdom for a Horse, (1) 16 mm. 
sd., No. 5, 35a, 36a, 44 (1940) “Old 
Dobbin tells the story of his high- 
and low-born relatives—the blue rib- 
bon high stepper, polo ponies, race 
horses, hunters, trotters, jumpers, 
bucking broncs, and even the almost 
extinct fire horse.” (B) 

Royal Steeds, (1) 16 mm. sd., No. 19, 
“Lively picturization of the world’s 
most famous breeds. Bill Corum.” 
(G) 

Three and Five-Gaited Saddle Horse, 
(1) 16 mm. si., No. 39a, “Designed 
to familiarize the student with the 
recognized saddle-horse type and 
gaits. Closeups and slow-motion 
photography emphasize correct de- 
tails.” (B) 

Today's Horse Farm: Sun-up to Sun- 
down, (1) 16 mm. sd., Kodachrome, 
No. 17a (1941) “The film opens 
with Bonnie, a champion white draft 
horse, and her stable mate, Black 
Mammy, poking their heads out of 
their stable windows eager for the 
day to start. It follows these two 
and their colts through the day in 
their contacts with men and with 
other horses. . . .” (B) 


TRAINING 


Blue Grass Kings, (1) 16 mm. sd.,- 


No. 19, "Racing horses in training 
and action.” (G) 

Bugles from the Blue Grass, (1) 16 
mm. sd., No. 17, 19, “Portrays the 
work and care necessary in the rais- 
ing of race horses.” (G) 





Harnessed Rhythm, (1) 16 mm. sd., 
No. 37, “The care and training of 
race horses with discussion of the 
equipment for the horse and sulky.” 
(A) 

TTorse, (1) 16 mm. sd., 35 mm. sd., 
No. l6a, 40a (1941), “After show- 
ing the role of the horses in modern 
life, the film follows the develop- 
ment and training of a colt from one 
week to three years of age in the 
Blue Grass country of Kentucky. A 
horse breeder, his granddaughter 
and a trainer minister to the needs 
of the colt, Prince, who is training 
for the walking, trotting and canter- 
ing gaits before appearing in a horse 
show shortly after his third birth- 
day.” (B) 

ITorse in Motion, The, (1) 16 mm. si. 
and 35 mm. si., No. 38; also No. 13, 
40, “Study of various gaits of horses, 
at normal speed and then analyzed 
by slow-motion photography.” (B; 
(G) 

Ilorse Raising, (1) 16 mm. sd., Koda- 
chrome, No. 17a (1941), “A pros- 
pective buyer arrives to look over 
the horses on a large horse farm. 
The points of a fine horse are 
brought out: good head, chest, back, 
hind-quarters, and legs and_ the 
horses are put through their paces 
in the ring. Percherons, Standard 
Bred Trotters, Belgian, Tennessee 
Walking Horses and Arabians are 
exhibited. Breeding of fine stock as 
as well as of mules is discussed. The 
importance of proper treatment and 
training is stressed. The _ veter- 
inarian arrives on his regular 
visit. The film shows that a horse 
should be well-housed, fed, shod, 
harnessed, and driven. The import- 
ance of correct bits, bridles, and 
harness is brought out. A horse is 
properly saddled. An _ eight-horse 
wagon hitch is prepared for the 
country fair. The grooming, braid- 
ing, decorating, and harnessing of 
these magnificent white horses is 
done with meticulous care.” (B) 

King of the Turf, (1) 16 mm. si., No. 
10, “Shows many famous race 
horses.” (G) 
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Timber Toppers, (1) 16 mm. sd., No. 
37, “Training a horse to jump. The 
picture opens with close-ups of Bar- 
tender, a champion jumper, and his 
trophies.” (A) (E) 

Trained Hoofs, (1) 35 mm. sd., No. 
28, 16 mm. sd., No. 37, “The care 
and training of a colt from its birth 
to its first race. This picture in- 
cludes close-ups of Sir Galahad III, 
Crusader, and Man-O’-War. A 
group of horsemen examine 1 new- 
born colt in the stables. A sick colt 
is cared for. A young horse is in- 
troduced to bridle and bit. Later he 
is slowly broken to the saddle. The 
committee’s comment is: ‘Recom- 
mended as good informative ma- 
terial in all grade levels on how 
race horses are trained.’” (A) (G) 

Training a Roping Horse, (1) 16 mm. 
si., sd., No. 5, “Produced by the 
Educational Division of Seeanay 
films. While we gaze at rodeo 
scenes the commentator explains 
that such stunts as are here viewed 
are actually needed in the everyday 
life of a cowhand. . . . Then we see 
a cowboy who knows his job thor- 
oughly. He instructs youngsters in 
throwing a lariat. We see various 
mounts and then shots of cowboys 
training their horses.” (B) 

Trotting Thoroughbreds, (1) 16 mm, 
sd., No. 37, “Another picture on the 
training of race horses. The Com- 
mittees comment is: ‘While the 
subject of this picture is not related 
to the curriculum in any direct way, 
it is included in this catalogue on the 
theory that social studies may re 
view the history of the county fair, 
a traditional and important institu- 
tion in American life. The trotting 
races were the climax of the coun- 
try fairs.’” (A) 

POLO 

Polo, (1) 16 mm. sd., No. 37, “ ‘Rec- 
ommended by the Committee for all 
grades through college.” (A) 

Sport of Kings, The, (1) 16 mm. si., 
No. 30, “Grand National Steeple- 
chase, Polo Games.” (C) 

Swinging Mallets, (1). 16 mm. sd., 
No. 37, “The Committee’s comment 


is: ‘Probably the best picture on 
polo, but its use, of course, is 
limited.’ ” (A) 

WESTERN 

Action, (1) 16 mm. si. and 35 mm. si, 
No. 16, “Wild horse and pony ex- 
press races, ‘bulldogging’, trick rid- 
ing and roping.” (G) 

Dude Ranch Vacations, (1) 16 mm. si. 
and 35 mm. si., No. 33, 36, 44, “Life 
on dude ranches.” (G) 

Hoot Gibson Rodeo, (1) 16 mm, si., 
No. 1, “Fast-moving film of cow- 
boys and cowgirls, broncho busting, 
steer-riding, etc.” (C) 

Kildeer Rodeo, (3) 35 mm. si., No. 18, 
“Annual roundup at Kildeer Moun- 
tains, N. D.” (G) 

Let ’er Buck, (1) 16 mm. sd., No. 5, 
19, 23, “A Western rodeo; broncho- 
busting, calf-roping, bulldogging 
steers, etc.” (G) 

News Reel Thrills, (1) 16 mm. sd. 
and 35 mm. sd., No. 2, “Action pic- 
ture. Champion log rollers, broncho 
busting, steer roping, tractor rac- 
ing, etc.” (G) 

Ranch Holiday, (1) 16 mm. si., and 
35 mm. si., No. 33, 36, “Life on 
Dude Ranches.” (G) 

Real Rodeo, (%) 16 mm. si., No. 
14, “The Pendleton Roundup.” (G) 

Ride ’em Cowboy, (1) 16 mm. si. and 
35 mm. si, No. 44, “Cheyenne 
Frontier Days Celebration; fancy 
stunt riding, calf roping, etc.” (G) 

She’s Wild, (1) 16 mm. si. and 35 mm. 
si, No. 38; 16 mm. si. No. 1, 
“Cowboys on cattle ranges; ‘broncho 
busting’; roping and tying and 
other exhibitions.” (C) (G) 

Sky High Stampede, (1) 16 mm. si. 
No. 1, “Rodeo time. Parade, In- 
dians, floats, with cowboys and 
cowgirls all in action.” (C) (G) 

Story of a Horse, (1) 16 mm. si., sd, 
No. 15a,, “Life of a wild horse on 
western range.” (F) 

Tenderfoot Trails, (1) 16 mm. si. and 
35 mm. si., No. 44, “Experiences of 
a party of tourists vacationing on @ 
‘Dude Ranch’ in the Canadian 
Rockies.” (G) 

Trail Riders of the Wilderness, (2) 
16 mm. si., 35 mm. si., No. 38, “The 
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record of an American Forestry 
Association tour of primitive areas 
of the Flathead and Lewis and Clark 
National Forests. Members of the 
party motor by bus from Missoula, 
Mont., to a base camp where they 
are supplied with horses, a pack 
train, camping equipment, and 
guides. Shows the many points of 
interest covered by the party on a 
10-day riding trip over trails lead- 
ing to the South Fork and Sun 
River areas of western Montana.” 
(F) 
Ups and Downs of a Broncho Buster, 
(1) 16 mm. si. and 35 mm. si., No. 
33, 36, “Rodeo Thrills.” (G) 
Western Whoopee, (1) 16 mm. sd., 
No. 5, “Wild West Sports.” (G) 
When Winter Comes to the Range, 
(%) 16 mm. si., 


dling and bridling a horse, mount- 
ing, position on horse, turning, back- 
ing, dismounting, and leading are 
demonstrated. Close-ups and slow- 
motion photography emphasize cor- 
rect details.” (B) 

Riding Technique, (1) 16 mm. si., No. 
39, “This reel presents ‘The English 
Style of riding the three common 
gaits.’ Close-ups and slow-motion 
photography emphasize correct de- 
tails.” (B) 

Saddle Sense, (2) 16 mm. si. Koda- 
chrome, No. 41 (1940), “An instruc- 
tional film based on approved funda- 
mental techniques of horsemanship, 
produced especially for use in 
schools and colleges.” 


MISCELLANEOUS 
Horses and Bots, (2) 16 mm, si. and 


sat %) 161 si, No. 5, 7, “Vivid 35 mm. si., No. 38, “Three types 
picturization of hardships suffered of bot-flies, how they attack horses 
1, by man and beast when a blizzard and mules; methods of treatment; 
- strikes the range.” (G) eradication campaigns.’ (F) 
9 Where the West is Still West, (1) Maverick, The, (1) 16 mm. si. and 35 
a 16 mm. si. No. 5, 7, “Round up mm. si., No. 29, 35 mm. si., No. 35, 
riding and pastimes on the ranges.” “Autobiography of a Horse.” (G) 
4 (C) (G) : Sport Parade, 16 mm. si. and 16 mm. 
" Wild West, (%4) 16 mm. si., No. 20, sd., No. 1, 14, 23; 16 mm. si., No. 
32, “Broncho busting, roping and 4, 24, “One part—one of the sub- 
i= riding thrills.” (G) jects called ‘Horses’-—or a larger 
) World Famous Rodeo, The, (%) 16 series.” (B) 
id mm. si., No. 5, “Wild-west stunts Stable Flies and Their Control, (1) 
ne at Pendleton, Oregon.” (G) 35 mm. si., No. 38, “Methods of 
‘y INSTRUCTIONAL protecting animals from the stable 
:) Ground Technique, (2) 16 mm. si., fly and preventing breeding of 
7 No. 39a, “Proper methods of sad- pests.” (G) 
. KEY TO DISTRIBUTORS 
1. Akin and Bagshaw, Inc., 1425 Williams Street, Denver, Colorado. 
i, 2. Allis-Chalmers Mfg. Co., Milwaukee, Wisconsin. 
n- 3. American Olympic Association, 233 Broadway, New York City. 
nd 4. Anderson Supply Company, Inc., 111 Cherry Street, Seattle, Washington. 
4a. Atlas Educational Film Co., Oak Park, Illinois. 
d., 5. Bell and Howell Co., 1801 Larchmont Avenue, Chicago, Illinois. 
on 6. Brigham Young University, Bureau of Visual Instruction, Provo, Utah.* 
7. Burton Holmes Films, Inc., 7510 North Ashland Avenue, Chicago, Illinois. 
nd 8. Carter Cinema Producing Corporation, in care of Evans Laboratories, 
of 1476 Broadway, New York City (not listed). 
1a 9. Castle Films, R.C.A. Building, New York City. 
ian 10. Central Camera Company, 230 Wabash Avenue, Chicago, Illinois. 


ll. Chevrolet Motor Co., Advertising Department, Detroit, Michigan. 
12. Cosmopolitan Film Libraries, Inc., 3248 Gratiot Avenue, Detroit, Michi- 
gan. 
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13. Dudley, William H., Visual Education Service, Inc., 736 South Wabash 
Avenue, Chicago, Illinois. 

14. Eastman Kodak Co., “Kodak Cinegraphs,” Rochester, New York. 

15. Eastman Kodak Stores, Inc., 356 Madison Avenue, New York City, 

15a. Edited Pictures System, Inc., 330 W. 42nd St., New York City. 

16. Educational Films Corporation (primarily theatrical), 1501 Broadway, 
New York, N. Y. 

16a. Erpi Classroom Films, Inc., 35-11 Thirty-Fifth Ave., Long Island City, 
Be 

17. Film Library of New England, 239 Columbus Avenue, Boston, Mas- 
sachusetts. 

17a. Frith Films Co., Box 565, Hollywood, Cal. 

18. Gibson Studios, Casselton, North Dakota. 

19. Gutlohn, Walter O., Inc., 35 West 45th Street, New York City. 

20. Hollywood Film Enterprise, Inc., 6060 Sunset Boulevard, Hollywood, Cal, 

21. Horse and Mule Assoc., 407 South Dearborn Street, Chicago, Illinois, 

22. Ideal Motion Picture Service, 6 St. John’s Avenue, Yonkers, N. Y. 

23. Ideal Pictures Corporation, 30 East Eighth Street, Chicago, Illinois. 

24. Kaltman, L. and Sons, Inc., 305 Washington Street, Newark, N. J. 

26. Kodascope Libraries, Inc., 33 West 42nd Street, New York City. 

27. Lewis Film Service, 224 North Market Street, Wichita, Kansas. 

28. Metro-Goldwyn Mayer (primarily theatrical), 1540 Broadway, New 
York City. 

29. Metropolitan Motion Picture Company, 50 Branford Place, Newark, N. J. 

30. Mogull Bros., 1933 Boston Road, New York City. 

31. National Cinema Service, 3 West 29th Street, New York City. 

32. National Motion Picture Company, Mooresville, Indiana. 

33. Northern Pacific Railway, Passenger Traffic, St. Paul, Minnesota. 

35. Pinkney Film Service, 1028 Forbes Street, Pittsburgh, Pennsylvania. 

35a. Post Pictures Corporation, 723 Seventh Ave., New York City. 

36. Ray-Bell Films, Inc., 2269 Ford Road, St. Paul, Minnesota. 

36a. Skibo Productions Inc., R. 715, 1270 Sixth Ave., New York City. 

37. Teaching Film Custodians, 25 West 43rd Street, New York City. 

38. United States Department of Agriculture, Division of Motion Pictures, 
Washington, D. C. 

‘39. University of California, Extension Division, Berkeley, California. 

39a. University of Minnesota, Extension Division, Minneapolis, Minnesota. 

40. University of Missouri, Visual Education Department, Columbia, Missouri. 

40a. University of New Hampshire, Extension Service, Durham, New Hamp- 
shire. 

41. Van Vleet, Phyllis, Department of Physical Education for Women, Uni- 
versity of California, Berkeley, California. 

42. Wholesome Films Service, Inc., 48 Melrose Street, Boston, Massachusetts. 

43. Williams, Clem, Films, 410 Diamond Bank Building, Pittsburgh, Penn- 
sylvania. 

44.  Y.M.C.A., National Council of, Motion Picture Bureau, 347 Madison Ave- 
nue, New York City. 


There are many other Visual Education Departments in college and unl- 
versities that may be distributors for the films listed. 








The Relation of Selected Structural and 
Functional Measures to Success in 
College Athletics 


By Vincent DiGIovANNA, PH.D. 


Southern Illinois Normal University 
Carbondale, Illinois 


F fundamental importance to any guidance program in physi- 
cal education is a thorough knowledge of the factors that 


make for athletic success. Many elements are recognized as 
contributing to achievement in athletic activities. If the entire gamut 
of these integrants could be measured objectively the results in their 
summation would indicate the patterns or types of individuals who 
succeed or fail in athletics. 

Of the many variables involved in the ability to succeed in ath- 
letics not the least important appear to be those of body structure, 
muscular strength, and explosive power. Yet even here relatively 
little research has been done. Furthermore, while in the field today 
one can find several excellent tests of general athletic ability and 
many more tests of achievement in specific sports based on the skills 
involved therein, nowhere, except to a limited degree, is there to be 
found any group of raw measures used as predictors of ability in 
specific sports. 

STATEMENT OF THE PROBLEM 


The purpose of this study is to add to the knowledge of the 
relationship of factors of body build, muscular strength, and explo- 
sive power to success in college athletics. The problem is to de- 
termine the relation of selected structural and functional measures 
to success in each of several sports; namely, baseball, basketball, 
football, gymnastics, tennis, and track and field, and to ascertain if 
there are patterns or combinations of these measures which are asso- 
ciated with such success. 

For the sake of more detailed information football was divided 
into backfield and line, and each division was investigated as an 
independent unit. Track and field was also divided so that the weight 
men, that is, the shot-putters and discus throwers, were studied as 
one unit and the remainder of the participants as another. Five addi- 


tional athletic groups were examined to discover further informa- 


tion on the general question of the relation of selected measures to 
success in athletics. These involved a One-Sport Group (athletes who 
participate in only one sport), a Two-Sport Group (those competing 
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in two sports), a Three-Sport Group (those competing in three 
sports), a Total Athletic Group ,and a Non-Athletic Group. 

In this study the term athlete indicates an individual who is a 
member of a varsity sport traveling squad’; structural measures refer 
to a group of skeletal and girth measurements of the human body; 
and functional measures are interpreted in terms of muscular strength 
and power, in which strength is thought of as the ability of the major 
muscle groups to overcome resistance as measured by dynamometers, 
and power as the effective speed application of this strength as sug- 
gested by the mechanical principle that power equals force times 


velocity. PROCEDURE AND ANALYSIS OF DATA 

The test items selected for study are as follows: 

1. Structure —Weight, standing height, sitting height, shoulder 
breadth, chest breadth, chest depth, hip breadth, arm span, and arm 
girth. Leg length was also investigated directly where the data seemed 
to indicate that it might be of importance. 

2. Strength—Right grip, left grip, back force, leg force, arm- 
pulling force, arm-pushing force, and total force. (These comprise the 
test items of the MacCurdy Force Test.) 

3. Power.—The Vertical Jump (height attained minus standing 
height) and the MacCurdy Physical Capacity Index (Force Index 
times Vertical Jump — 100). 

The subjects were college men between seventeen and twenty- 
four years of age, who had been determined fit to participate in the 
regular program of physical education by medical examination. The 
subjects originated from three sources. 

The basic data involved 836 students, including 102 athletes, 
from the Southern Illinois Normal University. The number of stu- 
dents closely approximated the total male population. A sampling 
of 95 athletes from three additional Illinois state teachers’ colleges, 
located at Charleston, Macomb, and Normal, were grouped together 
and studied as supplementary data. An additional investigation was 
also made of a group of 13 gymnasts from the University of Illinois 
and the University of Minnesota. These supplementary data were 
used to suggest whether or not the basic findings might possibly have 
general implications. 

The objectivity of the tests was determined by computing the 
product moment coefficient of correlation of single measurements 
made independently on the same group of subjects by the trained 
examiners used in the study and the investigator. It may be noted 
in Table I that the objectivity of the tests is acceptably high. The 
structural measures yielded correlations ranging from .92 to .999 and 
the functional tests yielded correlations from .80 to .95. 


1 That select group of individuals which represents the institution in 
out-of-town athletic competition. 
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TABLE I 
OBJECTIVITY OF THE TESTS q 
= a i 








1 
7 26 Cases** Ai} 

















r SD* PEr iy 
i et iy Hf | 
r Weight : 999 23.70 0003 tI 
Height .999 2.94 .0003 i 
. Sitting Height 99 1.24 0026 f 
¥ Shoulder Breadth 97 2.47 0078 HE 
5 Chest Breadth .96 4.13 .0104 ‘iil 
) Chest Depth 92 3.28 0203 ut 
Hip Breadth .96 2.04 .0104 "| 

Arm Girth 997 6.09 008 ae 

| Arm Span .998 3.76 0005 i 

rt | Vertical Jump 94 2.68 015 | 
1 Right Grip .90 20.38 025 ae | 
Left Grip 80 19.56 048 Ni 

d | Back Force ‘83 65.37 041 i 
Leg Force 87 306.51 032 Bi 
eo Arm Pull 89 78.82 .028 aa 
Arm Push 82 40.21 .043 Ny 

he | Total Force 92 475.10 020 i 
ke 2 95 138.80 013 na 

. Wj 
. * Standard Deviations of the first group of measurements taken. ig 
ex ** The normal group of students was used as the basis of comparison ii 
| in this study. In order to help insure “random” selection within the twenty- ; 

| six cases used to determine the objectivity of the measures, the Cozens ‘iW 

fe Height-Weight Classification Scheme for College Men (Research Quarterly, i 
he March, 1930, pp. 39-45) was utilized as a rough guide. The test cases were We 
‘e selected on a voluntary basis so that they roughly conformed to the nine ee 


height-weight classes, and the distribution therein, described by Cozens. In 
this way, from a structural standpoint at least, a relatively normal spread 
within this sample of cases was assured. It was rather expected that the 


= 





es, same would hold true functionally. 1 
tu- | ; me ; , -_ i 
ng In the analysis of data the critical ratio, the index of significance? ty 
' . . 1 
- : and the standard score comparison techniques were employed. Each ae 
we: of these statistical manipulations was used to determine differences Hii 
, . ih 
ail between the measurements of the specific athletic groups and the a 
ia normal group. The latter group was composed of all the cases in the a 
a basic data. A critical ratio of 2.00 was accepted in this study as in- ie 
al dicative of a real difference. \ 
The index of significance technique was employed to denote the ie 
the magnitude of the differences between the groups as opposed to i 

nits 2This technique is a variation of the usual critical ratio formula which 
ed gives a mathematical statement of the difference between groups both as to 
n their averages and as to the distribution of the individuals around the lid 
ted averages. It permits due consideration of the overlapping of the groups and ig 
Th overcomes the relative effect of the various dichotomous splits made in the ad 
e population when comparing the athletic groups with the normal group. It i] 
and expresses the standard differences which would be obtained if paired com- ve 
parisons were used having equal populations in each of the two groups ie 

compared. This statistical method has been referred to as An Index of 


the Relative Significance of a Series of Differences. For further description tt 


nin | of the technique see R. Franzen, An Evaluation of School Health Procedures, 
Pp. 35-41, 106-108. 
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merely the chances that real differences existed. The interpretation 
of indices of significance of various magnitudes was set arbitrarily 
for this study as follows: from .00 to +.50 denotes small or negligible 
difference; from +.50 to +1.00 denotes moderate or substantial 
difference; and from +1.00 and above denotes great to very great 
difference. 


Standard scores in the test elements were computed for the indi- 
viduals in each athletic group. These were arranged in rank order 
and plotted graphically to show by inspection both the degree of 
normality of distribution within each group and the general differ- 
ences among the groups.’ 


RELATION OF THE MEASURES TO SUCCESS IN 
SPECIFIC SPORTS 

The critical ratios presented in Table II show the significance 
of the mean difference in the test variables between each athletic 
group and the normal group. The indices of significance indicated 
in Table III reveal the magnitude of the differences between each 
athletic group and the normal group. 

Baseball.—The successful baseball players* exhibit real differences 
from the normal group in four structural items, three strength meas- 
urements, and in both power traits, as shown in Table II. They are 
shorter in height, in sitting height, in arm span, and have larger arm 
girths. They have a stronger arm pull, stronger legs, and a greater 
total force. They are more powerful as measured both by the vertical 
jump and the Physical Capacity Index® (referred to hereafter as 
} gt wt 

On further investigation of the magnitude of these differences 
it was found that of the structural items only arm girth with an index 
of .56 shows a difference of any significant size as shown in Table 
III. Such an index discloses that the baseball players have a sub- 
stantially larger arm girth than the normal group of students. Height, 
however, with an index of —.48, closely approximates substantial 
significance, and shows that these athletes are moderately shorter 
than the average student. Both the arm pull and total force measure- 
ments indicate differences of moderate magnitude in favor of the 
athletes. This is also true of the two measures of power although 
vertical jump has an index of only .48. Arm span and leg force, with 
respective indices of —.44 and .42 may possibly contrtbute in small 
measure to success in this activity. 


3 For these standard score tables and graphs see V. DiGiovanna, The 
Relation of Selected Structural and Functional Measures to Success in Col- 
lege Athletics, Appendix, pp. 129-156. 

4An All-Star team selected from an intramural baseball league of 179 
players in the basic source of data where varsity baseball is not supported. 

5A description of the test items may be found under Procedure an 
Analysis of Data near beginning of article. 
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Within the limits of these basic data and experimental condi- 
tions, the findings indicate that individuals who succeed in college 
baseball tend to exhibit substantial differences from the normal group 
of students in two structural items, two strength measurements, and 
in both power traits. They are shorter in height and have larger arm 
girths. They have a greater arm pull, greater total force, and are 
more powerful. 

Basketball—The critical ratio technique reveals that the success- 
ful basketball players exhibit real and positive differences from the 
normal group in all the test elements of structure, strength, and 
power except back force and arm push. 


Further investigation, by means of the index of significance 
formula, reveals that these athletes are differentiated from the normal 
group by having much more explosive power ; by being substantially 
larger in weight, height, sitting height, leg length, shoulder breadth, 
chest depth, and arm span; and by having substantially greater arm 
pull and leg strength. The remaining real differences mentioned 
above have indices of significance ranging between .37 and .47 indi- 
cating that they may make some small contribution to success in the 
activity. The structural measurements also disclose that these ath- 
letes are relatively symmetrical. A comparison of height and sitting 
height, with respective indices of .80 and .52, however, intimates that, 
of the two components of height, namely sitting height and leg length, 
leg length is slightly more important. (Actual calculation shows this 
is verified by an index of .76 for leg length). 


It is commonly accepted that height plays an important role in 
basketball success. The results herein tend to verify this common 
belief as is indicated both by an index of .80 for height and by the 
fact that the basketball players were found to be the tallest group of 
athletes measured. The results also indicate, however, that weight 
is equally if not more important than height. With this particular 
group of athletes it seems reasonable to believe that while weight may 
be important it probably is important more as a reflection of height 
than as weight itself. The slightly higher index for weight than for 
height (and this is true to a greater extent in the supplementary 
data) probably signifies that the basketball players have an average 


to a slightly better than average muscular development for their 
height. 


These findings are supported in part by the results of recent, 
related studies. Bookwalter quoted an original unpublished study® in 
which he found that successful college basketball players tend to 





6K. W. Bookwalter, A Critical Evaluation of the Application of Some of 
the Existing Means of Classifying Boys for Physical Education Activities. 
Doctoral Dissertation (New York: New York University, 1938) p. 38. 
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be either tall-heavy or tall-medium. Beall found’ that successful 
coliege women basketball players have longer arms and wider 
shoulders than the unsuccessful players. Hinton and Rarick re- 
ported® correlations of .55, .45, and .38 between arm, back, and leg 
strengths and basketball achievement of college women, whereas this 
study with college men found that while arm pull and leg force ap- 
parently made significant contributions to basketball success, arm 
push, and back force did not. 

Football-Backfield—As noted in Table II there are real dif- 
ferences between the successful football backfield men and the normal 
group in all the functional measurements and in four structural 
traits. The structural differences appear in weight, chest breadth, 
chest depth, and arm girth. In all these characteristics the athletes 
show the larger measurements. 

Further inquiry into these differences by means of the index 
of significance method reveals that leg force and total force yield 
indices of .96 and .97 respectively which closely approximate great 
magnitude. This indicates that the football backs are substantially 
stronger in these respects than the normal group. P.C.1., one of the 
power measures, shows an index of 1.05 as contrasted with a .64 
for vertical jump, the other power measure used in the experiment. 
This denotes that the strength factor contributes somewhat more 
than that of speed to the success of this particular group. Both 
strength and speed, however, make substantial contributions to the 
same.® With the exception of right and left grips, with indices of 
.33 and .46 respectively, all the remaining differences indicated above 
yield indices of substantial magnitude. This shows the football backs 
to be moderately larger in weight, chest breadth, chest depth, and 
arm girth; and moderately stronger in back force, leg force, arm 
pull, and arm push than the normal group. 

In summary it may be said that the results obtained from this 
group indicate that the type or pattern of individual who succeeds 
as a college football back is one who is moderately larger than the 
normal individual in weight, chest breadth, chest depth, and arm 
girth; substantially stronger in leg force, total force, back force, arm 
pull, and arm push; and who has a substantially better vertical jump, 
and a much greater P.C.I. Roughly this individual might be char- 
acterized as moderately heavier and stronger, and much more power- 
ful than the average student. . 

7E. Beall, The Relation of Various Anthropometric Measurements Of 
Selected College Women to Success in Certain Physical Activities, p. 32. 

8 E. A. Hinton, and L. Rarick, “The Correlation of Roger’s Test of Phys- 
ical Capacity and the Cubberly and Cozens Measurement of Achievement in 
Basketball,” Research Quarterly, XI (Oct., '40) pp. 58-65. 

9 Conferences with the coaching staff revealed that this sample of back- 
field men was somewhat slower than the usual group, in which case vertical 


jump might be expected to show even greater significance than is indicated 
here. 
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Football-Line —Table II indicates that there are real differences 
between the successful football linemen and the normal group of 
students in all the test items of structure, strength, and power in 
favor of the linemen. 

The largest of these differences, as shown in Table III, were 
found in weight and arm girth with indices of significance of 1.47 
and 1.27 respectively, closely followed by those in total force and 
arm-pull strength with indices of 1.07 and 1.03. All these differ- 
ences are of great magnitude. With the exception of arm span with 
an index of .38 and vertical jump with one of .44 all the remaining 
items disclose differences of moderate size. Height is considered as 
such althougl. .t yields an index of only .48. Other indices range 
from .67 to .93. The power tests, as shown by indices of .92 for 
P.C.I. and .44 for vertical jump, imply that while explosive power 
apparently is of importance to football linemen strength is of even 
greater importance. 

These results disclose that, within this group, the individuals 
who tend to be successful college football linemen are those who, in 
comparison to the average individual, have much greater weight, 
arm girth, arm pull, and total force; and substantially greater height, 
sitting height, shoulder breadth, chest breadth, chest depth, hip 
breadth, right grip, left grip, back force, leg force, arm push, and 
P.C.I. In broad terms these individuals may be deseribed as much 
heavier and stronger, and moderately more powerful and taller than 
the average student. 

Gymnastics—The gymnasts exhibit real differences from the 
normal group in five structural, six strength, and both power meas- 
urements. They are smaller in height, leg length, hip breadth, and 
arm span, and greater in arm girth, right grip, back force, leg force, 
arm pull, arm push, total force, vertical jump, and Physical Ca- 
pacity Index. 

Further inquiry by means of the index of significance technique, 
as shown in Table III, shows that with the exception of arm span, 
which has an index of -.27, all the above structural and strength 
differences have indices of moderate magnitude, while the power 
measurements have indices of great magnitude. Sitting height with 
an index of -.10 as compared to one of -.60 for height indicates that 
moderately short legs are characteristic of the gymnasts. (This is 
verified by an index of -.63 for leg length). 

Within the limits of these basic data it may be said that the 
individual who tends to succeed in college gymnastics is one who, 
compared to the average individual, is patterned as follows: sub- 
stantially smaller in height, leg length, and hip breadth; substantially 
larger and stronger in arm girth, right grip, back force, leg force, 
arm pull, arm push, and total force; and much greater in explosive 
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power. Gymnasts are an asymmetrical group of individuals with a 
very atypical structural and functional pattern arrangement. They 
may be described in general as moderately shorter, substantially more 
muscular and stronger, and much more powerful than the average 
college student. 

These findings are substantiated in part by the results obtained 
by Schmidt and Kohlrausch’® in their study of the body types of 
German athletes. They found gymnasts to be short, with broad 
shoulders, narrow hips, markedly developed arm and shoulder mus- 
cles, and comparatively light legs. 

Tennis.—In respect to the structural and functional measures 
investigated in this study the tennis players appear to be normal in 
most traits. The critical ratio technique reveals real differences be- 
tween the normal group and the tennis players in only two measure- 
ments. The latter have a weaker left grip (ratio = -2.20) and 
longer legs (ratio = 2.65). 

Further investigation shows that these two measurements yield 
the largest indices of significance with —.37 for left grip and .42 for 
leg length. This indicates that all the measurements of the tennis 
players differ from those of the normal group to a low or negligible 
magnitude and implies that they contribute little of importance to 
the success of this group. 

Within the range of this experiment these results indicate that 
tennis is a sport in which the average college student has an excel- 
lent opportunity to succeed. The investigator is of the opinion that 
while certain structural and functional traits, such as height and 
explosive power, undoubtedly contribute in some measure to better 
tennis performance, other factors not included in this experiment, 
possibly stroke technique and agility, may be the important discrim- 
inating elements in college tennis. 

Track and Field..\—There are real differences between the suc- 
cessful track and field athletes and the normal group in five struc- 
tural, five strength, and both power measurements. The athletes are 
greater in weight, height, sitting height, chest depth, arm span, back 
force, leg force, arm pull, arm push, total force, vertical jump, and 
P.C.I., as shown in Table II. 

Of these differences the index of significance technique reveals 
that only the two power measurements are of at least moderate 


magnitude. Vertical jump has an index of .69 and P.C.I. an index 
of .56, as shown in Table III. 

From these results it may be said that in respect to the factors 
of physique, muscular strength, and power included in this experi- 
ment, these track and field athletes as a group appear to be differ- 


10F. A. Schmidt, and W. Kohlrausch, Physiology of Exercise, pp. 197-198. 
11 Exclusive of Shot and Discus throwers. 
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entiated from the normal group only by substantially greater ex- 
plosive power. 

Several experiments have revealed that a number of different 
body types may be associated with success in specific track and field 
sports. Others have found results to the contrary.’* This study 
finds no structural type characteristic of track and field athletes as 
a group. If a variety of body types should be present within this 
group of athletes the results of this experiment indicate that when 
studied as a group tliey tend to neutralize one another. 

Shot and Discus.—These athletes show real and positive differ- 
ences from the normal group in all the structural and functional 
items measured except sitting height and vertical jump. The latter 
two measurements have critical ratios of 1.61 and 1.31 respectively 
which indicate that there are greater than ninety chances out of one 
hundred that the differences are real. This fact is important in view 
of their resultant indices of significance. 

The indices of significance reveal, as noted in Table III, that 
structurally these shot and discus throwers are very much heavier 
than the normal group; much larger in shoulder breadth, chest 
breadth, and arm girth dimensions; and substantially larger in chest 
depth, hip breadth, arm span, height, sitting height, and leg length. 
(Leg length has an index of .69.) Sitting height with an index of 
49 is accepted as a difference of moderate magnitude. In strength 


. these athletes very greatly exceed the normal group in all the test 


items except leg force and arm push. The former item yields an 
index of great significance (1.08) and the latter has an index of 
.86, which is of substantial magnitude. The power tests yield in- 
teresting results. Vertical jump has an index of .43 which, though 
of low significance, is not so low that it can be ignored. P.C.I. with 
an index of 1.06 appears to be of great significance. Apparently the 
great power of these athletes is due much more to great strength 
than to explosiveness or speed in action. 

In summary it may be said that, within the scope of the in- 
vestigation and with this experimental group, the type or pattern 
of individual who tends to succeed as a shot or discus thrower is 
one who, compared to the average individual, is structurally: very 
much heavier, much larger in shoulder breadth, chest breadth, and 
arm girth; and substantially larger in height, sitting height, leg 
length, chest depth, hip breadth, and arm span; and functionally: 
very much stronger in right grip, left grip, back force, arm pull, 
and total force; much stronger in leg force; substantially stronger 
in arm push; and much more powerful as measured by the P.C.I. 
Shot and discus throwers might well be described in general terms 
as very heavy, big, and very strong individuals. 


_ 


12 See Chapter II, pp. 5-22 of the investigator's doctoral dissertation. 
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The results from the limited number of studies which are avail- 
able on the subject are in close agreement with the findings of this 
research. Schmidt and Kohlrausch’® pointed out that weight men 
are powerful and of massive build. McMurray stated’* that weight, 
shoulder width, and chest breadth showed substantial correlations 
with shot-putting performance, while chest depth, hip width, and 
arm span also seemed to have some degree of association with per- 
formance in the event. He showed by multiple correlation technique 
that weight and shoulder breadth accounted for most of this rela- 
tionship. McMurray also added that many of the experts overrated 
the importance of height to success in the event. This conclusion 
is verified by the data of this study. 

One-Sport Group.—The One-Sport Group is composed of those 
athletes who are successful in only one sport, irrespective of the 
sport. This body of athletes shows real and positive differences from 
the normal group in all the structural, strength, and power measure- 
ments studied except height and sitting height, as shown in Table II. 

Of these differences only total force and Physical Capacity 
Index have indices of significance of at least moderate magnitude. 
Their indices are .50 and .61 respectively. Several additional meas- 
urements reveal differences which tend to approximate moderate 
magnitude. They are arm pull, arm push, vertical jump, leg force, 
arm girth, and weight, with indices ranging in rank order from .47 
to .39. It may be said, nevertheless, that of the factors investigated, 
only total force and P.C.I. differentiate this group of athletes from 
the normal group to any important degree and then only moderately. 
These athletes as a group are moderately stronger in total force and 
moderately more powerful, as measured by P.C.I., than the normal 
group of college students. 

Two-Sport Group.—The Two-Sport Group is composed of 
those athletes who are successful in two sports, irrespective of the 
sports. This group shows real differences from the normal group 
in five structural measurements and in all the functional items ex- 
cept arm push, as shown in Table II. The structural differences are 
in weight, sitting height, chest breadth, chest depth, and arm girth. 
The athletes are larger in all the measurements indicated. 

The index of significance technique reveals that there is a great 
difference between the P.C.I. of these athletes and the normal group 
as shown by an index of 1.24. Substantial differences are also found 
in all the remaining items in which real differences occur except 
sitting height, left grip, arm push, and chest breadth. The differ- 
ences in vertical jump, total force, and leg force closely approach 
great magnitude. 


13 F. A. Schmidt, and W. Kohlrausch, Physiology and Exercise, pp. 197-198. 
14 J. G. McMurray, The Relation of Skeletal Symmetry to Athletic Prowess, 
pp. 38-45. 
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In summary it may be said that, compared to the average stu- 
dent, the type of individual who tends to be successful in two college 
sports is one who has a much greater Physical Capacity Index: sub- 
stantially greater vertical jump, total force, leg force, arm pull, back 
force, and right grip; and who is substantially heavier and larger in 
chest depth and arm girth. 

Three-Sport Group.—The Three-Sport Group is composed of 
those athletes who are successful in three sports, irrespective of the 
sports. The athletes who are successful in three sports show posi- 
tive and real differences from the normal group in all the structural 
and functional measurements investigated except sitting height and 
hip breadth. Arm push with a critical ratio of 1.87 is accepted as a 
real difference in view of its substantial index of significance (.69). 

The index of significance formula discloses that these athletes 
show great differences in weight, arm pull, vertical jump, and P.C.I. 
Substantial differences are evident in all the other factors except 
sitting height and hip breadth. The latter two items seem to make 
some small contribution to the success of these men as implied by 
indices of .47 and .38. 

It may be stated that within this group the type or pattern of 
individual who succeeds in three sports is much heavier, much 
stronger in arm pull, and has much greater explosive power than 
the average individual; he is also substantially larger and stronger 
in all the other factors investigated except sitting height and hip 
breadth. 

Total Athletic Group.—The Total Athletic Group is composed 
of all the athletes measured, irrespective of sport. These athletes 
exhibit real, positive differences from the normal group in all the 
structural, strength, and power measurements investigated. 

The indices of significance reveal that the differences in leg 
force, arm pull, total force, vertical jump and P.C.I. are substantial. 
Weight, arm girth, right grip, back force, and arm push with indices 
ranging between .41 and .46 apparently tend to make a small con- 
tribution to the success of athletes as a group. It may be said, 
nevertheless, that compared to the normal group of students, athletes 
as a group are substantially more powerful, and substantially stronger 
in leg force, arm pull, and total force. 

Non-Athletic Group—As may be noted in Table II the non- 
athletic group shows real differences from the normal group in leg 
force, arm pull, arm push, total force, and P.C.I. In all these meas- 
urements this group falls below the normal group. This would seem 
to imply that strength and power are more important to athletic 
success than bodily structure. 

All of the above differences are of negligible magnitude, as 
shown in Table III. This indicates that conformity to a normal 
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pattern in the factors investigated is not conducive to success in 
athletics. 
SUMMARY OF RESULTS 

1. The reliability and objectivity of all the measures used in 
this investigation were found to be acceptably high. 

2. Table IV gives a summary of the basic data. It shows the 
types or patterns of individuals who tend to succeed in various col- 
lege sports and athletic groups. These are differentiated from the 
average student as follows: 

a) Baseball: Substantially shorter; substantially greater arm 
girth, arm pull, total strength, and power. 

b) Basketball: Much greater explosive power; substantially 
greater weight, height, sitting height, leg length, shoulder breadth, 
chest depth, arm span, arm pull, and leg strength. 

c) Football—Backfield: Much greater P.C.I.; substantially 
greater weight, chest breadth, chest depth, arm girth, vertical jump, 
back force, leg force, arm pull, arm push, and total force. 

d) Football—Line: Much greater weight, arm girth, arm pull, 
and total strength; substantially greater height, sitting height, shoul- 
der breadth, chest breadth, chest depth, hip breadth, right grip, left 
grip, back force, leg force, arm push, and P.C.I. 

e) Gymnastics: Much greater explosive power; substantially 
smaller in height, leg length, and hip breadth; substantially greater 
arm girth, right grip, back force, arm pull, arm push, and total force. 

f) Tennis: No substantial differences. 

g) Track and Field:'® Substantially greater explosive power. 

h) Shot and Discus: Very much greater weight, right grip, left 
grip, back force, arm pull, and total force; much greater shoulder 
breadth, chest breadth, arm girth, leg force, and P.C.I.; substantially 
greater height, sitting height, leg length, chest depth, hip breadth, 
arm span, and arm push. 

i) One-Sport Group: Substantially greater total force and 
PAL. 

j) Two-Sport Group: Much greater P.C.I.; substantially 
greater weight, chest depth, arm girth, vertical jump, right grip, 
back force, leg force, arm pull, and total force. 

k) Three-Sport Group: Much greater weight, arm pull, and 
explosive power; substantially greater height, shoulder breadth, 
chest breadth, chest depth, arm girth, arm span, right grip, left grip, 
back force, leg force, arm push, and total force. 

1) Total Athletic Group: Substantially greater leg force, arm 
pull, total force, and explosive power. 

m) Non-Athletic Group: No substantial differences. 


15 Exclusive of shot and discus ev 2nts. 
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3. The supplementary data, for the most part, suggest that the 

basic results may possibly have general application.’® 
CONCLUSIONS 

1. Within its limits this investigation tends to substantiate the 
common claim that factors of body structure, muscular strength, and 
explosive power are associated with athletic success. 

2. It also reveals that these factors are of varying importance 
to performance ability in different sports as is indicated by the 
tendency for each sport to have its own unique pattern of success. 

3. Conformity to a normal pattern in these factors is non-con- 
ducive to success in athletics. 


DISCUSSION AND RECOMMENDATIONS 

As indicated previously one of the major purposes of measure- 
ment in physical education is the improvement of instruction through 
the medium of a better guidance program. Such a program should 
be both sufficiently scientific to discover the needs, the potentialities, 
and the interests of the individual and sufficiently elastic to provide 
opportunity for expression in suitable activity. Inasmuch as the 
results of this investigation reveal that, for the group studied, dif- 
ferent sports tend to favor individuals who are uniquely patterned 
structurally and functionally; the study has educational significance 
in that it should help the physical director to guide individuals into 
activities in which they are more apt to find success and enjoyment. 
It should also afford the coach rough screening measures for his 
athletic squads. 

While the supplementary data herein suggest in many instances 
that the findings may possibly have general application no such 
position may be taken until these results are verified and substanti- 
ated by those of similar investigations in a wide variety of educa- 
tional institutions. 

Comprehensive and detailed studies of a similar nature for a 
specific sport would be highly desirable. In such cases an attempt 
might be made to segregate the least number of factor traits essen- 
tial for selective and guidance purposes. 

It is also suggested that reservations be made in interpreting 
the results obtained in the combined athletic groups, e.g., the One- 
Sport Group, Two-Sport Group, Three-Sport Group, and Total 
Athletic Group. Hasty generalization will evidence loose thinking. 
From a different mode of attack, the results in these groups sub- 
stantiate the general conclusions of the study that factors of struc- 
ture, strength, and power are associated with athletic success and 
that different sports and athletic groups tend to have unique pat- 
terns of success. Nevertheless, it must be remembered that these 





16 Detailed evidence for the same may be obtained by referring to the 
author’s doctoral dissertation mentioned above. 
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groups are composed of individuals who are successful in different 
sports and combinations of sports and who do have widely varying 
patterns. A proper guidance program will require a careful evalua- 
tion of all of these considerations. 


As a guide to future research it is suggested that the arm-pull 
and arm-push tests precede the back and leg-lift measures. The 
latter tests are quite strenuous and where individuals are not highly 
motivated this seems to be reflected in arm-strength scores which 
are generally lower than would be expected. It is also possible that 
the arm strength measures might be improved by preliminary in- 
vestigations such as those made on the leg-lift test by Everts and 
Hathaway’? and by Carpenter.’* Valuable information might also 
be obtained by the inclusion of a few added measurements such as 
thigh and calf girth and length and breadth of foot. 
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A Pentathlon Scoring Chart 
Based on 10,650 Cases 


By Hyman Kraxower, Pu.D. 
College of the City of New York 
INTRODUCTION 


HE program of the Townsend Harris High School,* of the 
[cate of the City of New York, has been so devised as to 

insure that each student will be engaged in vigorous organic 
activity during the periods in the activity program of the Depart- 
ment of Health and Physical Education. Also, the activities have 
been so selected as to attempt to meet the needs of the physiological 
and psychological interests of the age group. Time-space facilities 
are additional factors limiting the program. It is hoped that the 
student will acquire an interest in activities that will continue over 
into adulthood and lead to a more worthy use of leisure time. 


THE STUDENT BODY 

Students are admitted to Townsend Harris by means of a 
double “scholastic” selective process. First, upon the recommenda- 
tion of their school principal to be a candidate for the entrance 
examinations ; and second, admission is based upon relative standing 
in the entrance examination. 

The physical status of the student, as evidenced by means of 
the medical examination or strength test, will not keep a student 
out. If a candidate is physically capable of getting to and from 
school and meets the scholastic requirements, he is admitted as a 
student. 

For the past three years, the incoming classes have been put 
through the Rogers Strength Test. The results indicated a poor 
physical status as evidenced by the small number attaining a P.F.L. 
score of 100 or above. The strength test is given only after the 
student has been given a thorough medical examination by the 
medical staff. 

The mean age of the student body is lower than that of the 
average secondary school (3-year course of study), being approxi- 
mately 15+- years of age at the time of graduation. 

From the above, it may be concluded that the student body is 





The data herein referred to were assembled by the members of the staff 
of the Department of Health and Physical Education, consisting of Messrs. 
E. V. Ferguson, Jr., I. Zasloff, J. Counsellor, L. J. Cahn, W. J. Olt, Jr., A. 
Jannella, H. Sveinbjornsson, and the writer, who was supervisor of the depart- 
ment. Dr. A. Sperling, of the City College, assisted in the tabulations. 

*This school was discontinued Aug., 1942. 
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younger than average, above the average in scholastic status, and 
below average in physical ability. 


THE PROBLEM 

Before placing an incoming student into an activity area or 
unit, it is required that he be medically examined by the school 
physician to determine if he is physically fit for the required program. 

Every semester thereafter, the student is required to take a 
classification test, known as the “pentathlon.” Failure to do so, 
results in the score made last being used for classification in the 
following semester. 

A tabulation of the scores made, over a period of thirteen 
semesters, has been tabulated and scoring charts formulated. A 
total of 10,650 scores in each of the five events has been secured. 

The pentathlon serves a two-fold function: 1) as an event in 
the intramural athletic program; 2) as a means of classification. 


THE EVENTS 
A. SELECTION: 

The events were selected on the basis of: a nation-wide survey 
of tests having greatest frequency; limitations of time, space, and 
facilities ; program to be conducted. 

B. RuLes: 

1. Potato Race.—3 blocks, to be run against time (70 yards). 

2. 30-Second Basketball_—First shot to be taken from the foul 
line, succeeding shots from any position on the floor. The object 
is to shoot as many baskets as possible in 30 seconds. 

3. Standing Broad Jump—A. A. U. Rules were used to gov- 
ern. Two tries, the better try to count. 

4. 20-Yard Dash.—Against time. 

5. Pull Ups—From high horizontal bar, using over-hand 
grasp, start from a straight-arm hang and pull up body until chin 
is over bar. The legs must be kept straight and the body must not 
swing. After each pull up, return to straight arm hang. 

C. RECORDING: 

The card used for recording the scores is shown below. The 
printing on both sides of the card is the same and it can be used 
for eight semesters. 

USING THE TEST AS AN EVENT IN THE 
INTRAMURAL PROGRAM 

As the problem of this paper is to establish sound statistical 
scoring charts to be used in classification, only a brief description 
of the use of the pentathlon, as an event in the intramural athletic 
program, will be presented. 

RULES 
1. The contest is open to all officially registered students, 
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PENTATHLON 
a re 7 shisiliaaiaiaicnigilsntebisiainstianiaaiiaaaaidnaaaaesibiaan 
( Print) ( Last) (First) 
Date | 
Gym Class 
Spot No. 
Registered Section 
Age Yrs. Mos.|| Yrs. Mos.||Yrs. Mos.|| Yrs. Mos. 
Height In. In. In. In. 
Weight Lb. Lb. Lb. Lb. 
I] | {| | | | II | 
EVENTS Record Score Record Score Record Score Record, Score 


Potato Race | 
30 Sec. Basketball Throw | 
Standing Broad Jump 
20 Yard Dash 

Pull Ups 

TOTAL 


CLASSIFICATION 



































| 
| 
| 





unless excused from the regular gymnasium program for medical 
reasons. 

2. The contest will be conducted during the regular class 
IU I NE Ea eieccccsinscacinicenesnioeetegmnigiaacieiadinerseneshads 

3. Blanks will be issued, to all students who desire them, at 
the time of their regular gymnasium class. 

4. Classification : 

a) The contest will be conducted on the basis of the official 
school classes and the records compiled by each student will be 
credited to his official class. 

b) All competitors will be classified according to weight, taken 
in gym costume, on the day of the competition. An individual may 
compete in only one weight division. 

Division 1—110 lbs. and under 
Division 2—125 lbs. and under 
Division 3—Unlimited 

c) The contest will be conducted in two school divisions. Stu- 
dents officially enrolled in the first-year classes will constitute one 
division of competition; and the balance of the classes, or upper 
school, will constitute the other division of competition. 

5. Conduct of events: 
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a) Each contestant must compete in all five (5) events, the 
same period, in the order listed on the scoring sheet. 

6. Scoring: 

a) The scoring shall be on a point score basis and the scoring 
table will be posted on the gymnasium bulletin board. 

b) The points scored by each individual will be compiled after 
the contest is closed. Each class should endeavor to have as large 
an entry as possible. 

c) After scores are compiled, the scores of the fifteen (15) 
contestants who have the highest marks in each class are added to- 
gether to obtain the class score. 

d) In addition to the scores of the highest fifteen contestants 
in each class, points will be awarded equal to the percentage of the 
class that took part in the contest and completed all five events 
(i.e., if 85 per cent of the total class participates in the five events, 
85 points will be added to the total scored by the fifteen high 
scorers in that class, and the grand total shall be the Official Class 
Score). 

7. Awards, or winners: 

The winners will be the five highest scorers in each weight 
division of the upper school, and the three highest scorers in each 
weight division of the lower school. The variation in the total of 
winners is made because of the difference in the total number of 
competitors in the lower and upper school, approximately 2 to 1 
ratio. 

SCORING CHART 

As indicated previously, the scoring chart was formulated on 
an accumulated total of 10,650 cases in each of the five events. 

To insure a total with values from 0 to 100 per cent, the for- 








6x S.D. 
mula ————— was used. 
100 
SCORING CHART 
(Based on 10,650 ceses) 
EveNTS 
Potato 30 Sec. Standing Dash Pull Ups 
Per Race Basketball Broad Jump  (Seconds- (Over 
Cent (70 yards) Goals (Inches) Tenths) Grasp) 
100 12.5 17 108 27 13 
99 12.6 107 
98 12.7 106 2.8 
97 12.8 
96 12.9 16 105 12 
95 13.0 
94 13.1 104 
93 13.2 103 2.9 
92 13.3 15 
91 13.4 102 11 


90 13.5 101 
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EVENTS 
Potato 30 Sec. Standing Dash Puil Ups 
Per Race Basketball- Broad Jump ( Seconds- (Over 
Cent (70 yards) Goals (Inches) Tenths) Grasp) 
89 13.6 
88 13.7 100 3.0 
87 13.8 99 
86 13.9 14 10 
85 14.0 98 
84 14.1 Ya 
83 14.2 3.1 
82 14.3 96 - 
81 14.4 
80 14.5 13 95 
79 14.6 94 
78 14.7 3.2 
77 14.8 93 
76 14.9 12 92 8 
75 15.0 
74 15.1 91 
73 15.2 90 3.3 
72 15.3 11 
71 15.4 89 
70 15.5 7 
69 15.6 88 
68 15.7 87 3.4 
67 15.8 
66 15.9 10 86 
65 16.0 85 
64 16.1 6 
63 16.2 84 3.5 
62 16.3 4 83 
61 16.4 
60 16.5 82 5 
59 16.6 81 
58 16.7 3.6 
57 16.8 80 
56 16.9 8 79 
55 17.0 
54 17.1 78 4 
53 17.2 3.7 
52 17.3 77 
51 17.4 76 
50 17.5 7 
49 17.6 75 
48 17.7 74 3.8 3 
47 17.8 
46 17.9 6 73 
45 18.0 72 
44 18.1 71 
43 18.2 3.9 
42 18.3 5 70 2 
4] 18.4 P 
40 18.5 69 
39 18.6 68 
38 18.7 4.0 1 
37 18.8 67 
36 18.9 4 
35 19.0 64 
34 19.1 65 
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EVENTS 
Potato 30 Sec. Standing Dash Pull Ups 
Per Race Basketball Broad Jump  (Seconds- (Over 
Cent (70 yards) Goals (Inches) Tenths) Grasp) 
33 19.2 4.1 
32 19.3 64 
31 19.4 63 
30 19.5 3 
29 19.6 62 
28 19.7 4.2 
27 19.8 61 
26 19.9 2 60 
25 20.0 
24 20.1 59 
23 20.2 58 4.3 
22 20.3 1 
21 20.4 57 
20 20.5 
19 20.6 SA 
18 20.7 55 4.4 
17 20.8 
16 20.9 54 
15 21.0 53 
14 21.1 
13 21.2 §2 4.5 
12 21.3 51 
11 21.4 
10 21.5 50 
9 21.6 49 
8 21.7 4.6 
7 21.8 48 
6 21.9 
5 22.0 47 
4 22.1 46 
3 22.2 4.7 
2 22.3 45 
1 22.4 44 4.8 
0 22.5 0 43 4.9 0 
Frequency 10650 10650 10650 10650 10650 
Mean 17.46 6.79 75.24 3.72 3.38 
S. D. (¢) 1.61 3.34 10.71 0.31 3.03 
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A Study of the Present Status of Teacher 


Training in the Dance in the 
State of Utah 


By BeRNIECE ENSIGN 


Stewart Training School 
University of Utah 


ROM observing practice teachers in physical education, the 
writer realized a lack of ability in the students to teach dancing 
as compared with sports and games. Since dancing is included 

in the curriculum of most high schools, it becomes imperative for 
teacher-training institutions to adequately prepare graduates in 
physical education to meet the demands of the positions they are to 
fill. Therefore, the problem of determining the status of teacher 
training in the dance for teachers of high school girls’ physical edu- 
cation was attacked. 

An analysis of the physical education major course, and par- 
ticularly the dance courses, in each teacher-training institution in 
Utah was made. The Utah State Agricultural College, the Univer- 
sity of Utah, and The Brigham Young University are the institu- 
tions which offer a major in physical education and whose gradu- 
ates can be certificated by the State Board of Education. 

By means of a questionnaire, the demands made upon the 
teachers of girls’ physical education were determined. The ques- 
tionnaire was so constructed that the amount of class time spent in 
dancing and the club and program work for which the physical 
education teacher is responsible, were determined. Also, the defi- 
ciencies in the teacher’s college preparatory work became apparent. 

In order to authoritatively evaluate the dance training which 
physical education majors are receiving, a questionnaire was sent 
to authorities on dance education in the United States. From the 
returns a recommended course was set up as a measuring stick by 
means of which the courses now being taught could be criticized. 

The findings, in general, are as follows: 

From questionnaires sent to 145 high school teachers, 66 or 
45.5 per cent were returned, and the following data are significant : 


Number of majors in physical education reporting....--............:---0-- 48 
Number of minors in physical education reporting.................-...:---0-s00-++ 6 
Number reporting neither major mor MiMOP............c-cseeccescee-seeseseeseeeeeeee 12 
Average number of hours per week spent in teaching 
RAINS. 23 





*This article is an abstract of a thesis submitted by the author as 
part of the work for the Master’s degree, June, 1942. 
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Per cent of class time spent on some type of rhythmic work............... 25.0% 
Excluding health work, the per cent of activity time 

cede Seay ips nce psecbicnanirisaciepheanaslicsiieacientceleill 35.0% 
Percentage of teachers handling dance clubs.....2.00...0.eccccccccccccecceeneee 34.8% 
Percentage of teachers handling programs involving dancing................80.3% 
Average number of students per class........................:cscsseseccecececssecssseeecenes 
Average amount of credit in dance earned by the teacher 

I seus ene iahausieteneslail 12.5 
Percentage of teachers who considered the undergraduate 

I aspen en ecanieccete gas aisonpsshcelaveeecoe 10.6% 
Percentage who considered their training inadequate... 69.7% 
Percentage who made no answer about their training.......................... 19.7% 


Significant data from the teacher-training institutions being 
studied are as follows: 
USAC. U.ofU. BYU. 


No. of quarter hours required for a major 


in phy. ed..... eae 64 45 4446 
No. of hours in dance “required... nly id 7 10 
Additional hours in dance available............ 6 3 5 

2 Qtrs. 2Qtrs.  80clock 
Practice teaching requirements...................... 60 minutes 60 minutes hours 
daily daily minimum 


From the questionnaire which was sent to thirty-one authori- 
ties in the field, and 90 per cent of which were returned, the fol- 
lowing items are notable: 

1. A program is suggested which would require ten courses in 
dance education. through which a student could earn a maximum 
of 17 credit hours. 

2. It is recommended that each activity course in dance should 
devote a portion of its time to methodology for teaching that par- 
ticular type of dance. 

3. A special methods course for teaching dance should be given. 

4. Experience in working with all age levels should be pro- 
vided. 

The program of courses with the amount of time and credit 
recommended by the authorities is as follows : 








Semesters Quarters 

Course No. Hours Credit No. Hours Credit 

ia per wk. perwk. 
Introduction to Dancing............. 2 2 2 2-3 3 1 
Folk and National Dancing... 2 2 1-2 2-3 3 1 
SOE TOONORIE cscs acchecewcsereneee ms 2 1 1 2 1 
Tap, Clog, Character Dance.. l P 1 1 3 1 
Rhythm for Children................... 1 3 1-2 1 3 2 
Modern Dance ...... 2 2or5 1-2 3 3 1 
Rhythmic Form and Analys sis 1 2 aS ] 3 1 
Dance Composition Reena Se 2 l 1 2-5 1-2 
History of Dance’............ LA aa 1 2 2 1 1 3 
Philosophy of Dance®*...................... | 3 3 1 1-3-5 3 


A complete outline of each course content was determined and 
is indicated in the complete thesis report. In addition to the courses 


* This course content might be included with other courses if adequate 
time for a separate course is not available. 
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of dance which were recommended, the following objectives and 
related courses were also suggested: 

Students contemplating a major should have: 

1. A well developed sense of rhythm. 

2. A genuine interest in and liking for physical education. 

3. A genuine interest in and liking fer people. 

4. It is desirable that potential majors have a genuine interest 
in and liking for dancing. 

Each student should achieve the following big objectives dur- 
ing her college training: 

1. She should evidence an understanding of the principles and 
techniques of dancing. 

2. She should have developed an exact, precise, and accurate 
rhythmic response. 

3. She should grow in imaginative expression and creative 
ability. 

It is important that the following professional objectives be 
reached by each student: 

1. She should believe in the educational values to be achieved 
through dance. 

2. She should have had experience with all forms of dance. 

3. She should have a knowledge of acceptable sources of dance 
materials. 

4. She should have developed an acceptable teaching method- 
ology of dance. 

5. She should have an understanding of the history of dance. 

6. She should have the ability to create dance forms and to 
interpret dramatic ideas. 

7. She should be equipped to teach all forms of dance. 

8. It is desirable that she be able to play simple compositions 
on the piano. 

9. It is desirable that she have a knowledge of elementary 
harmony. 


The following related arts courses are recommended to be taken 
by each physical education major student: Art Appreciation, 
Speech for the Teacher, Music Appreciation, General Art, Stage 
Lighting and Design, History of Art, Music as Accompaniment 
are suggested as excellent courses if time permits their being pur- 
sued. 


The following foundation courses are recommended: Biological 
Sciences—General Biology, Physiology, Human Anatomy, Physi- 
ology of Exercise, Personal Hygiene, Community Hygiene; Physical 
Sciences—Organic Chemistry, Physics; Social Sciences—General 
Psychology, Sociology, History, Philosophy, Educational Psy- 
chology. 
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It is suggested that the following courses might be pursued 
if time permits: Biological Chemistry, Zoology, Economics, and 
Ethics. 

The following recommendations are cited in full from the com- 
plete thesis (pp. 110-113). ; 

1. It is recommended that the Standard Course as presented 
in this study be used as a basis upon which curriculum revision 
and course content revision may be made. 

2. It is recommended that a very careiul selection of candidates 
for major students in physical education be made. 

3. It is recommended that a course in “Methods of Teaching 
Dance to Junior and Senior High School Students” be added as 
well as a course ior elementary dance. 

4. It is recommended that, due to the lack of time, all major 
students need not be required to take all technique courses offered 
in modern dance, but that such course may be oitered to meet the 
demand for cultural development of those students on the campus 
who desire such work. 

5. It is recommended that a broad, basic course be offered to 
students in the fieid of secondary education who may have to teach 
dance and other physical education activities as well as their major 
subject. 

A dance major with a minor in sports and games would more 
effectively prepare girls to teach dance. However, if such a major 
is not operative and a physical education major is ottered, course 
content in dance will necessarily have to be combined to allow 
time for the other subjects which a student is required to pursue. 
The Standard Course as herein recommended would require ten 
dance courses occupying thirteen quarters with an average of three 
hours per week per class and would carry an aggregate of seven- 
teen credit hours. 

7. It is recommended that more opportunities to do practice 
teaching in dance be provided. 


8. It is recommended that a practice teacher be supervised by 
the teacher in charge of dance education as well as by the critic 
teacher and supervisors from the Education Department of the 
College. 

9. In line with the Standard Course it is recommended that 
a course in each of the following subjects be pursued to provide 
the student with an adequate background to teach physical educa- 
tion: Biological Sciences—General Biology, Physiology, Human 
Anatomy, Physiology of Exercise, Personal Hygiene, and Com- 
munity Hygiene; Physical Sciences—Organic Chemistry, Physics; 
Social Sciences—General Psychology, Sociology, History, Philos- 
ophy, Educational Psychology. 





——— 
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10. In accordance with the Standard Course it is suggested 
that courses in biological chemistry, zoology, economics, and ethics 
are desirable as background courses if time permits. 

11. It is recommended that at least one course in each of the 
following subjects be pursued to give the student a more adequate 
background in allied arts: Art Appreciation, Speech for the Teacher, 
Music Appreciation. 

12. It is suggested that a course in each of the following sub- 
jects be pursued for additional cultural development if time in the 
college work permits: General Art, History of Art, Stage Light- 
ing and Design, Musical Accompaniment. 

13. It is recommended to the Utah State Agricultural College 
that the total number of hours required for a major in physical 
education be lowered to allow time for electives among related and 
allied courses of work. This might be done by combining courses 
of techniques in minor sports and methodology of teaching certain 
types of activities. 

The teacher-training institutions of Utah are attempting to 
teach the skills of all currently popular sports as well as the various 
forms of dance to students majoring in physical education. They 
are attempting to prepare those same students to become teachers 
of physical education on the junior and senior high school levels. 
To accomplish both of these objectives is time consuming and ex- 
pensive when considered from an administrative viewpoint. Several 
authorities answering questionnaires suggested that a five-year 
course or a major in dance alone might be the solution to the 
problem. 

If students in elementary and secondary schools were better 
trained in dance and sports techniques, those students coming to 
college would be better prepared to handle the work leading to the 
teaching of physical education. Students majoring in mathematics, 
for instance, do not expect to take elementary arithmetic in college, 
but come ready to do work of college caliber. Similarly, when the 
standards of entrance requirements into the physical education de- 
partment are such that the preliminary training of skills and tech- 
niques has been done, there will be sufficient time in the college 
course to adequately prepare students to become teachers of physical 
education. 








Two First-Aid Examinations For College 
Students and Adult Groups 


By NaTtHAN DoscuH_er, PH.D. 


Instructor in Hygiene 
Brooklyn College 


HE writer is a special instructor in first aid for the American 
Red Cross. In the past two years he has prepared approxi- 
mately one hundred and fifty men and women for the In- 
structor’s Certificate. Many of these have taken up the task of 
teaching standard and advanced courses throughout the country. 
Some are teaching in new industrial centers, others are instructing 
in factories, a few are educating at army posts, and a large portion 
of the group are training groups within their own communities. 
Through a constant contact with these new teachers, the author dis- 
covered that one of their major problems was the creation of a test 
that would be adaptable to the many eager and educated defense 
workers. With this in mind an opportunity was sought to develop 
a test that would be easily administered, objective, reliable, and 
valid. This chance presented itself in the winter and spring of 1942. 
At this time, as part of a campaign conducted by the Brooklyn 
Chapter of the American Red Cross, which issued 76,086 First-Aid 
Certificates from July, 1941, to June, 1942, Brooklyn College offered 
many courses in Standard American Red Cross First Aid to stu- 
dents, faculty, administrative staffs, and the community generally. 
These courses were taught by members of the College Hygiene De- 
partment, all qualified instructors in American Red Cross First Aid, 
and a few, also certified teachers, who were not members of the 
college faculty. 

In planning the work the problem of testing arose. The writer, 
who had much experience in composing such examinations, pre- 
sented two tests, each consisting of seventy-six multiple choice ques- 
tions. The tests were used by several instructors and the data 
analyzed. At first it was believed that the results might be useful 
to other health education teachers and might be publicized on this 
basis alone. This feeling was made stronger when, within the plan 
adopted by the U. S. Office of Education Wartime Commission on 
“Health and Physical Fitness In Colleges and Universities,” as re- 
ported in the JourNAL oF HEALTH AND PuysicaL Epucation for 
October, 1942, one of the requirements noted is a course for every 
student in first aid as outlined by the American Red Cross. It 
appears now that these tests may have even more value in that they 
may be helpful in aiding some institutions in adopting this wartime 
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program. It is with such an idea in mind that the results in first-aid 
testing conducted at Brooklyn College are now presented. 


THE TESTS AND QUESTIONNAIRES 

Two tests were used. Each consisted of 76 four-choice multiple 
choice questions. The students were given time to finish the test. 
Most students finished within sixty minutes. A few took a little 
more than one hour. Each student was asked to fill out a question- 
naire attached to each test in order to give the investigator data 
upon which to get some idea of the background of each group. 
Questions thought pertinent were asked. It was known that first 
aid was learned incidentally in other school work, that some had 
positions where they learned some first aid, and that many of the 
fundamental scientific truths taught in first aid are learned in other 
subjects. An evaluation on these bases was thought pertinent. 

In addition it was thought that married people might have more 
opportunity to practice first aid about the home and that this might 
affect results. However, an insignificant number of the people were 
married and no comparison could be attempted. The groups were 
mixed. No attempt was made to distinguish on the basis of sex. 

The two tests may be found at the end of the article. The cor- 
rect answer for each question, according to the First-Aid Textbook 
is given. 

DESCRIPTION OF THE COURSE 

The content of the course was based entirely on the subject 
matter presented in the First-Aid Textbook of the American Red 
Cross which was used as a text. The information presented in ten 
classroom lectures and recitations of two hours each satisfied the 
requirements of the Standard Course. 

Nine teachers, seven of whom were members of the staff of 
the Hygiene Department of Brooklyn College, taught the course. 
All of them were qualified teachers of American Red Cross First 
Aid. Each taught one to three courses. Fifteen courses were taught. 
The average number of students in each class who completed the 
work and took the test was twenty-six. The range was from fifteen 
to forty-two students. 

The tests were approved by the department chairman and were 
mimeographed by the College. They were read by most members 
of the department and declared to be valid tests of the information 
to be asked. The seven departmental teachers, and two non-depart- 
mental teachers, who employed the examinations, declared they were 
valid before using them. 

A further check on validity is the fact that all the material on 
the test was gathered from the course textbook. Nothing was used 
which was not in line with the material in the American Red Cross 
First-Aid Textbook. 
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Finally, an indirect check on the validity of the tests lies in 
the high index of reliability of both of these examinations. These 
indices will be shown presently. 


THE STUDENTS 

Four groups of students were employed in the test. There was 
the A group which, after being taught, took the A test. There was 
the C group which, without being taught, took the A test. There 
was a B group which, after being taught, took the B test. There 
was a D group which, without being taught, took the B test. The 
C group served as a control on the A group. The D group served 
as a control on the B group. 

Were the groups comparable? All four groups were equivalent 
for this work from the point of view of Red Cross Standards. These 
required the student to be at least seventeen years of age or to have 
completed two terms of high school. On this basis C was a control 
on A and D a control on B. 

Were they comparable in other respects? Yes. Using age as 
a criterion, A and C were equivalent. The A group averaged 21.34 
years, the C group, 20.19 years. The difference was not statistically 
significant since D/*D* equalled only 2.09. Similarly the average 
age for B was 21.17 years; for D, 19.9 years and the statistical dif- 
ference, as represented by a D/?D of 1.67, was not significant. 

But were there not other factors which might affect their grades 
on the test? Were they in first-aid courses on previous occasions? 
Had they been taught some first aid as parts of school subjects? 
Had they worked as counselors, as doctor’s aides, or in stores where 
they had been permitted to practice some first aid? Had first aid 
been applied to them? Had they watched first aid applied to others? 
All of these factors might affect their learning in the course given 
them. To what extent? This was impossible to measure exactly. 
The intensity of the previous work, the amount of practice, the 
supervision over their prior work, the superficiality of previous 
learning, these and other elements would affect measurement of 
effectiveness and could not be traced. But that these experiences 
had aided learning at times and had hindered it at others, was ap- 
parent to the author from his experience in teaching many classes 
in first aid. Being unable to measure the exact effect of these ex- 
periences, the investigator believed it sufficient that it be shown 
that the amount of training that each group had was not over- 
whelmingly superior to that of any class of students with whom it 
was to be compared. The following tables show that each division 
of students had a fair amount of experience in first aid. 

*D/oD is equal to the difference between the mean scores of the two 
groups compared divided by the standard error of the difference of the means. 


Where this ratio is 3 or greater it is certain that the difference between the 
two groups is significant; if it is less than 3 there is no significant difference. 
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TABLE I 


Previous TRAINING AND EXPERIENCE IN First Alp oF THE SEVERAL Groups 
(a) Formal Training in First Aid 









































~ Group A Group B Group C rae, 

Per Per Per er 

Agency No. Cent No. Cent No. Cent No. Cent 

Air Raid Warden........ 0 0 0 0 1 1.25 0 0 

Bey Scout ................ 9 3.87 § 335 1 1.25 1 2 

Gan Seowt ................ § 2.15 5 3.35 1 1.25 0 0 

High School .............. 3 1.29 2 1.34 0 0 0 0 

Home Making ............ 1 43 2 1.34 0 0 0 0 

| (a 1 43 1 67 0 0 0 0 

iti O © 0 0 ; Is 0 0 

Red Cross ..................... 7 3.01 4 2.68 1 1.25 2 4 

Red Cross Ambulance 0 0 0 O 1 1.25 0 0 

Water Safety ............... 5 2.15 0 O 1 1.25 0 0 

inn Sh Same ‘ 49 12.73 7 8.75 3 6 

(b) Experience 

~~ Group A Group B Group C Group D 

Per Per Per Per 

Agency No. Cent No. Cent No. Cent No. Cent 
Watched First Aid 

Performed ................ 36 =: 15.48 22 =«14.74 9 11.25 2 4 


Received First Aid 
One or More Times 43 18.49 38 25.46 2 2.50 8 16 
Worked as a First 


TE , 8S 2.15 8g 5.36 6 7.50 1 2 
Some First Aid as 


Part of a School 
Course mutctmecisomeee O6 Sad 20 13.40 33 = 41.25 7 14 








Most of the first-aid cases watched were artificial respiration 
of drowned people. Most of those who worked as first aiders were 
counselors at camp or lifesavers. While the A and B groups were 
somewhat superior from the point of view of formal training in First 
Aid, the C and D groups were superior in that they had received 
a greater amount of incidental training. Finally, what was the nature 
of the forma! school education of these groups? A glance at Table 
II reveals this picture. 

It shows pretty clearly that more than 80 per cent of each group 
was made up of college students who might constitute the composi- 
tion of any required college course where the particular year of 
one’s college career during which the course had to be taken was 
not specified. It is in this respect that the study has value for the 
college program. It dealt with those college students that the U. S. 

artime Commission had in mind. ‘This will be made especially 
clear, when in dealing with the test scores, it is shown that the 
presence of the adults who were not students did not affect the suita- 
bility of the tests for college groups. Aside from this the four groups 
were of a type that might be found in any Red Cross Standard 
Course among a population with a better than average education. 
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TABLE II 
ForMAL EpUCATION OF SUBJECTS 
Group A Group B Group C Group D 
Per Per Per Der 
Agency No. Cent No. Cent No. Cent No. Cent 
Completed Elementary 
| Gea 1 433 5 3333 
High School Educa- 
ae ee 5 2.170 12 8.000 
Some College Educa- 
IIE icadcticanesacsussiacss Z 433 
College Students 
Freshmen ................ 38 =: 16.541 26 17.333 17 21.2 7 14 
Sophomores  ............ 46 20.000 33 22.000 3 3.75 5 10 
| ee 50 21.738 32 21.333 17.21.25 21 42 
NN ic caseccinsccenns 62 26.956 30 20.000 43 33.75 16 = 32 
College Degrees ........ 28 42173 10 6.667 1 2 
Totals .................... 230 IB0T1 150 99.999 80 100.00 50 100 





RELIABILITY OF TESTS 
The reliabilities of the tests as determined by the Spearman- 
Brown split test formula were as follows: 


Test A—.65 
Test B—.84 
The indices of reliability were: 
Test A—.81 
Test B—.94 


These figures indicate the tests to be reliable. (See scattergrams 
for details.) 

The average number of correct responses made on Test A by 
the A group was 58.35 or a mark of 76.77 per cent. The C group 
secured an average of 44.1 correct responses or a mark of 58.02 
per cent. The statistical difference between the two groups is shown 
by a D/*D of 17.38 which is significant. It shows that the test 
does examine the student in the material taught. 

The B group averaged 59.76 correct responses for a percentage 
grade of 78.63. The D group averaged 39.40 correct responses for 
a mark of 51.84 per cent. The D/?D between the two was 16.28 
which is also significant. 

How far did the presence of groups who were not college stu- 
dents affect these scores? In group A the people with degrees 
averaged 59.6 correct responses, the high school trained group 56.4 
correct responses, and the elementary school-trained persons 58 cor- 
rect responses. The average for the thirty-four students in this 
category was 59.08 correct responses, or a grade of 77.73 per cent, 
which is not significantly different from the mark made by the 
college students. 

The college graduates of the D group averaged 61.1 correct 
responses, the high school trained people 52.8, and those trained 
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only through elementary school 49.4. The average of the group was 
55.2 correct responses, or 72.64 per cent, somewhat lower than the 
average of the B group. The only effect this would have would be 
to indicate that the college students in the B group made an even 
higher grade than the average shows. The range of scores made by 
the several groups is shown in Table 3. 

The passing mark required by the American Red Cross for the 
five items which make up its complete examination; i.e., artificial 
respiration, digital pressure, written examination, problem, and class 
work is 75 per cent. It specifies that at least 75 per cent must be 
made on artificial respiration and digital pressure. It leaves the 

















TABLE III 
Scores on TESTS 
Correct Percentage Test A Test B 
Responses Value Group A Group C_ Group B Group D_ 
75-76 99-100 0 0 0 0 
70-74 92.4-97.68 1 0 7 0 
65-69 85.8-91.08 20 0 26 0 
60-64 79.2-84.48 70 0 40 0 
55-59 72.5-77.78 90 2 4] 1 
50-54 66.0-71.28 35 16 20 6 
45-49 59.4-64.68 8 18 8g 2 
40-44 52.8-58.08 5 21 4 14 
35-39 46.7-51.48 1 14 2 16 
30-34 39.6-44.48 0 6 2 6 
25-30 33.0-38.28 0 3 0 5 
Totals 230 80 150 50 


other passing grades at the discretion of the instructor. If the tradi- 
tional 60 per cent is to be used as a passing grade on the examina- 
tion, then both control groups were below that while both taught 
groups made a mark well above that. What should be a passing 
mark on this type of test is still to be settled. 


DIFFICULTY OF QUESTIONS 

In case a need is felt for using less difficult questions rather 
than more difficult ones there is presented below a list of questions 
in order of lack of difficulty (Table IV). The difficulty of these 
questions varies among college students and other educated groups 
because of backgrounds which include a study of the fundamental 
sciences upon which first aid is based. These questions may be 
varied to suit the group being taught. 


CONCLUSIONS 
It is recognized that the students in the investigation were not 
exactly alike in every detail. It was understood, however, that they 
met the Red Cross Standards for equivalence, and were statistically 
alike in age. It was also apparent that the groups were verv similar 
and were typical of certain groups to whom Red Cross First Aid 
is taught. More especially, the results here appear applicable to 
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TABLE IV 


OrveR OF LACK oF DIFFICULTY OF QUESTIONS 














Test A Test B 

gE Es 

vo 2 wo &O® © 2% eo EO? 

S022 oye SSED ops 

Question ESo0 Eu Question eyoo Zea 

Number On ee Sse Number CREE $36 

as<S Ace as<o Bee 

22 99.57 0 18 99.33 0 

1, 17, 98 58 49, 76 99 14 
5, 9, 31, 33, 35 97 75 56 98 Al 
14 96 88 1, 47, 67 97 59 
36, 47 95 .98 5 96 71 
13 94 1.07 10, 17 95 82 
25, 40, 42, 75 93 1.15 21, 30, 36, 43 94 91 
21 91 1.29 _ 22, 27, 38, 39, 46, 70 93 99 
7, 8, 34 90 1.35 ) 92 1.06 
45, 59, 70 89 1.40 ie aS | 91 1.13 
18, 19, 63 88 1.46 4, 42, 50, 63, 66 89 1.24 
20 87 1.50 29, 74 88 1.30 
10, 41 86 1.55 58, 72 87 1.34 
3, 55, 65, 72 85 1.58 15 86 1.39 
6,15 84 1.63 19, 26, 62, 75 85 1.43 
49, 61 83 1.68 69 83 1.52 
39, 52, 56, 68 2 1.71 73 82 1.55 
74 80 1.79 41, 65 81 1.59 
12 79 1.82 28 80 1.63 
66 75 1.96 12, 40 76 1.76 
24, 53, 64 74 1.99 6, 14, 16, 45 75 1.80 
38, 69 73 2.02 54 73 1.86 
2, 27 72 2.05 13 72 1.89 
32, 54 71 2.08 48 71 1.92 
11 70 2.11 33, 60 70 1.95 
16, 46 69 2.13 53 67 2.03 
73 65 2.24 2, 52 66 2.06 
28 61 2.35 64 62 2.16 
51, 76 60 2.38 25 60 2.22 
4 58 2.43 3 58 2.27 
50 56 2.48 31 57 2.29 
44,71 54 2.53 20 56 2.32 
57 53. 2.55 68 54 2.37 
23, 30 52 2.58 44 50 2.47 
62, 67 48 2.68 34 49 2.49 
58 43 2.81 11, 55, 59 44 2.62 
48 39 2.91 57 41 2.70 
29 38 2.94 23 36 2.83 
60 35 3.02 61 32 2.94 
43 29 3.18 24 30 2.99 
37 25 3.30 35 16 3.46 
37 13 3.60 





(¢ in the above table is the symbol for standard deviation.) 


groups of college students which is the major point of emphasis in 


this article. 


It is believed that modifications of the examinations in accord- 
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ance with the degree of difficulty of each question will prove a valid 
and reliable test for college students and adult groups. 

| Since there is no repetition of any question, combinations of 
several questions from each test may be used for an individual ex- 
amination. In addition judicious choices of questions may serve as 
quizzes from time to time before the date of the final examination. 


TEST A 


Address ......-...- ELS ee LN AL Oe. eee Serve 
(First-Aid Examination for American Red Cross Standard Certificate) 

| Insert in the parentheses the number preceding the word or phrase most 
| accurately completing or best related to the statement. (Note: In this copy, 

correct answer is indicated in parenthesis. ) 

1. (4) First aid is (1) medical practice, (2) doing what you can with 
| what you have, (3) immediate and complete care of the injured, (4) temporary 
aid to the injured prior to the services of a physician. 

2. (1) First aid teaching trains a person (1) to prevent accidents, (2) to 
diagnose injuries, (3) to do nothing when a person is hurt, (4) to apply a 
tourniquet in each case of arterial bleeding. 

3. (1) After an air raid when you appear on the scene of an accident 
where many outside house walls have been weakened and elevated structures 
undermined, the first thing to do is (1) transport victims, (2) keep back the 
crowd and permit the victim to lie where he is, (3) cover the patient with a 
blanket and give him an inhalant, (4) apply 2% tincture of iodine to patient's 
wounds. 

4. (4) Give a stimulant in the following case: (1) apoplexy, (2) where 
the person is coughing frothy red blood, (3) where a person has received a 
severe blow on the head and one pupil of the eye is larger than the other, 
(4) where a person is unconscious and pale. 

5. (2) On the scene of an accident (1) describe to the victim the 
nature of his injury, (2) cheer the victim, (3) permit onlookers to gather 
round and cheer the victim, (4) try to put the victim to sleep. 

6. (3) Bones (1) give little support to the body, (2) afford fulcrum 
points for joints but do not serve as points for muscle attachment, (3) form 
cavities which hold vital organs, (4) heal more readily in adults than in 


elation between Odd and CVeTl SCOPES ~.4 a. 
st—.84. 
f test—.94. 
4 
[-*) 
3 
oO 


bility of te 


Coefficient of corr 
Coefficient of relia 
Index of reliability o 


1757. 


ae 


children. 
7. (4) The spinal column is (1) a stiff bone, (2) a series of vertebrae 
which make for an inflexible backbone, (3) a series of cartilaginous rings 


around a cylindrical bone reaching from head to pelvis, (4) a series of verte- 
brae interspersed with cartilage which makes for a flexibility which allows 
considerable movement and aids in breaking the shock of a fall. 

8. (1) The number of ribs in the human body is (1) twenty-four, (2) 
thirty-three, (3) eight, (4) seven. 

9. (2) The chest is (1) a solid bony formation in front of the body, 
(2) a cavity in which are found the lungs, the heart, the esophagus, and 
many large blood vessels, (3) separated from the back bone, (4) not part of 
the trunk. 

10. (1) Which is true? (1) The collar bone is part of the shoulder 
girdle, (2) The knee cap is part of the thigh. (3) The wrist and ankle are 
solid single bones, (4) The upper and lower limbs consist of two bones with 
a point at the middle. 

11. (1) Spasm of muscles in fracture is caused (1) by pain, (2) by loss 
of blood, (3) by traction splinting, (4) by tourniquets. 


from assumed mean-— 


150. 


Sum of product of deviations 


s—4.05. 


Assumed mean of incorrect OGG SCOFSS Kars 
of odd scores—3.96. 


Number of cases— 
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12. (1) In the human body it generally takes the blood the following 
length of time to clot (1) five minutes, (2) one hour, (3) one minute, (4) 
twenty minutes. 

13. (2) The blood flows through the body from organ to organ as follows: 
(1) heart, lungs, head and arms, and back to heart, (2) heart, lungs, heart, 
arteries in all parts of the body, capillaries, veins, and back to heart, (3) 
heart, stomach where food is absorbed, lungs where oxygen is absorbed, blood 
vessels, and back to heart, (4) heart, lungs, head, arms and legs, stomach, and 
back to heart. 

14. (1) In stopping arterial bleeding by digital pressure (1) apply pres- 
sure on an artery lying near a bone at a point between the heart and the 
wound, (2) apply pressure on the aorta, (3) apply cold packs on the heart and 
press, (4) press anywhere between the heart and the wound. 

15. (2) Generally speaking, venous bleeding is stopped by use of (1) 
digital pressure, (2) direct pressure on the wound, (3) a tourniquet, (4) a 
transfusion. 

16. (1) The number of respirations per minute in the adult human being 
mth) 17, (2) 3, GS) &. @) 272. 

17. (2) Nutrition of the body (1) takes place in the stomach, (2) is 
largely a result of digestion in the small intestine and absorption through the 
capillaries, (3) can be carried on without water, (4) can be carried on without 
oxidation. 

18. (2) A dressing is (1) not a compress, (2) applied directly over a 
wound, (3) not used on burns, (4) not generally made of sterile material. 

19. (4) The material to be applied directly to a wound is (1) adhesive 
tape, (2) collodion, (3) court plaster, (4) the inside of a freshly laundered, 
unsoiled handkerchief. 

20. (3) In applying a compress (1) a sticky substance must first be 
placed near the wound, (2) it does not matter if the compress is in contact 
with the flesh nearby before it covers the wound, (3) one must be careful not 
to place it on the flesh around the wound before placing it on the wound, 
(4) iodine must be placed on the wound or burn first. 

21. (1) In tying bandages use (1) a square knot, (2) a granny knot, 
(3) a bow, (4) a slip knot. 

22. (1) Bandages used in first aid are (1) triangular, roller, and four- 
tailed, (2) four-tailed and court plaster, (3) rubber finger cots, cravat, and 
adhesive tape rolls, (4) collodion, roller bandages, and string. 

23. (2) In applying a triangular bandage (1) to the whole head, the ends 
are brought under the chin and tied, (2) to the chest, the point is placed on 
the injured side, (3) to the shoulder, the point is rolled into the cravat on 
the uninjured side, (4) to the back of the head, each end is knotted sep- 
arately. 

24. (3) In using a cravat (1) on the eye, lay a strip of cloth over the 
injured eye first, (2) on the knee, apply the bandage with the leg kept straight, 
(3) on the ankle, bring the two ends across the back of the heel immediately 
after placing center of bandage under the foot, (4) on the ankle, remove the 
shoe first. . 

25. (4) A spiral reverse bandage is used (1) on joints, (2) on the nose, 
(3) for a dislocated jaw, (4) on the forearm or lower leg when an extensive 
part of either must be covered. 

26. (4) A wound is (1) reddening of skin, (2) a bruise, (3) a break 
in a bone, (4) a break in the skin. 

27. (1) The type of wound least liable to infection is the (1) incision, 
(2) abrasion, (3) laceration, (4) puncture. 

28. (2) A characteristic of a laceration is (1) severe bleeding, (2) dirt 
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ground into the wound, (3) a deep hole in the flesh, (4) little destruction of 
tissues in the edges of the wound. 

29. (3) The least danger of infection exists in the following case: (1) a 
finger-nail scratch, (2) a puncture, (3) a bruise, (4) an incision made with a 
sterile instrument. 

30. (2) The procedure in wounds where bleeding is mild consists of the 
following series of aids in the order named: (1) clean away mechanical 
dirt with alcohol, apply iodine, let it dry, bandage, (2) clean away mechanical 
dirt with alcohol, apply a compress to stop bleeding, remove compress and 
paint with iodine, let iodine dry, apply a compress and secure with tape, (3) 
clean grease with benzene, apply iodine, apply triangular bandage, (4) apply 
iodine, let it dry, tape. 

31. (4) Apply iodine in the following way: (1) pour it on the wound, 
(2) place injured member in a vessel of iodine, (3) soak the bandage with 
it, (4) swab it on with a bit of cotton on the end of a toothpick. 

32. (1) In severe arterial bleeding the first thing to do is (1) to apply 
digital pressure, (2) to apply a tourniquet, (3) to elevate the part, (4) to 
pack the wound. 

33. (2) The greatest danger in the use of the tourniquet is (1) blood 
poisoning, (2) gangrene, (3) shock, (4) too much initial bleeding. 

34. (2) The American Red Cross recommends tourniquets where there 
is severe bleeding in the (1) head region, (2) lower arm, (3) groin, (4) chest. 

35. (3) In a severe rupture of a varicose vein in the leg (1) give a stim- 
ulant, (2) do not cover the patient with a blanket, (3) lay the person down, 
elevate the part, and apply a direct compress, (4) pour iodine on the wound. 

36. (2) The signs and symptoms of shock are (1) flushed face, rapid 
full pulse, and weakness, (2) pale face, weak rapid pulse, perspiration, and 
weakness, (3) strong rapid pulse, unconsciousness, dry skin, (4) pale, clammy 
skin, restlessness, and normal breathing. 

37. (4) A person suffering from shock should be placed in the following 
position: (1) with head low in each case, (2) with head raised in case of frac- 
tured head or bleeding nose, (3) with head or legs raised, (4) sitting up when 
there is a chest injury. 

38. (2) Severe bleeding differs from shock because of the presence of 
these additional signs and symptoms: (1) flushed face and full pulse, (2) 
anxiety, restlessness, and great thirst, (3) unequal size of pupils of eyes and 
limp arms, (4) weakness and unconsciousness. 

39. (4) Complete treatment for powder burns: (1) first aid, (2) encourag- 
ing bleeding, (3) applying iodine, (4) encouraging bleeding, disinfecting, and 
giving tetanus antitoxin. 

40. (4) When a chef falls while holding a large knife and lands with 
his stomach on the point of the knife so that his intestines protrude through 
the wound thus formed, the proper first aid is (1) to give a stimulant, (2) 
to keep the patient lying down and to apply iodine and gauze, (3) to push 
back the intestines and cover with warm saline solution, (4) to keep patient 
down and cover the wound with a warm saline compress. 

41. (2) If after being bitten by a striped snake there is rapid swelling 
in the region and the signs and symptoms of shock appear (1) cut incisions 
at the wounds and bleed the patient, (2) tie a tourniquet just above the 
wounds, cut incisions near the bite wounds, and use suction to draw off blood 
at the points of incision, (3) capture the snake and have it examined to see 
if it is poisonous (4) use antivenin immediately. 

42. (1) The sign of internal bleeding (1) in the stomach, is vomitus of a 
coffee-ground texture, (2) in the lungs, is vomitus of a tarry nature, (3) in 
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the intestines, is vomitus of a frothy red color, (4) in the heart, is feces 
of a tarry nature. 

43. (4) To stop bleeding from the nose (1) place a gauze pack under the 
upper lip, (2) press the nostrils together firmly for thirty seconds, (3) have 
patient sit up with head thrown back and pack both nostrils tightly with ab- 
sorbent cotton, (4) have the patient sit up with head thrown back and 
breathe through the mouth. 

44. (3) The H-H inhalator is used (1) only occasionally in cases of 
carbon monoxide poisoning, (2) as a substitute for artificial respiration, (3) 
as an aid to be used at the same time with the Schafer method in carbon 
monoxide poisoning, (4) as an aid to be used at the same time with the 
Schafer method after a person begins to breathe about four times a minute. 

45. (3) In the Schafer method of artificial respiration (1) the operator 
places the victim on his back, (2) the operator must straddle the victim’s legs, 
(3) the operator places his palms on the small of the victim’s back, small 
fingers along the lowest ribs, fingers in a natural position, and fingertips 
just out of sight, (4) the operator applies one-hundred-fifty pounds of pressure. 

' 46. (2) In the Schafer method of artificial respiration the operator 
presses forward (1) twenty-one times a minute, (2) fourteen times a minute, 
(3) six times a minute, (4) half as many times as he sits back. 

47. (1) Where there is a grating of bones, tenderness, deformity and pain 
in the leg after a person has fallen the injury most likely is (1) a fracture, 
(2) a sprain, (3) a strain, (4) an infection. 

48. (2) Where a leg bone is protruding through the skin and there is 
arterial bleeding (1) apply a tourniquet loosely around the brachial’ artery, 
(2) stop bleeding with direct pressure and then apply a tourniquet, (3) do 
not use iodine on the wound, (4) use only non-traction splinting. 

49. (3) Where a person has been hit in the head with a baseball and 
there is bleeding from the ears the first aider (1) gives the victim hot tea, 
(2) sits the patient up on a chair and carries him to a comforable place, 
(3) has the patient lie flat even in transportation, (4) does not apply ice 
packs to the head. 

50. (1) When a workman who is hit on the jaw by a rock during a 
blast in a quarry has difficulty in swallowing water offered to him and ex- 
periences pain when he moves his jaw in an attempt to close it, the first aider 
(1) should raise the lower jaw until it is in contact with the upper one and 
apply a cheek cravat, (2) should set the bone, (3) should use a four-tailed 
bandage on the chin, (4) should do nothing. 

51. (3) In case of a person having severe pain in breathing after suf- 
fering an automobile injury, the first aider (1) sits the patient up, (2) binds 
the patient’s ribs after exhalation, (3) permits patient to lie still if a doctor 
is near the scene, (4) applies cold compresses to the rib. 

52. (1) The order of procedures in traction splinting is (1) Mr. A 
draws the limb into normal position, Mr. B. slips on the traction splint, ties 
a traction hitch on the ankle or wrist, secures it over a notched end of the 
splint, draws it tight with a six-inch stick, then prevents the limb from sag- 
ging by means of a series of cradle hitches, (2) Mr. A. draws the limb into 
position and Mr. B. ties two boards on either side of the leg, (3) Mr. A. bends 
the foot at a right angle to the leg, Mr. B. ties a cravat bandage around the 
thigh, slips a notched board over the cravat, applies a traction hitch to the 
leg and ties it on the other end of the notched board, and then bandages the 
leg and board together, (4) Mr. A. pulls the limb into normal position and 
Mr. B. ties the other limb to it. 

53. (3) Where a person falls, complains about pain at elbow, and keeps 
arm stiff, suspect a fracture and proceed by (1) putting the arm in a sling, 
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(2) putting the arm up in the same way that you would treat a fractured 
clavicle, (3) applying a single splint on the palm side of the arm, (4) apply- 
ing heat to the arm. 

54. (4) Before transporting a victim of a neck fracture (1) place him 
head up on a blanket, (2) straighten him out if he is in a crumpled position, 
roll him on his back, and place him on a stretcher, (3) if he is on his belly 
roll him over on his back as a unit and slide him on a stiff board to which he 
must be tied, (4) if he is on his belly, place a door beside him, and keep- 
ing head and body moving as a unit roll him over on to the door and tie 
him to it. 

55. (3) Where an elderly person falls, has severe pain near the left hip 
and cannot lift his heel from the ground (1) put a right angle splint on the 
left foot, (2) place the left heel on a pillow before moving him, (3) apply 
traction to the left leg, place a long splint reaching from the left armpit to 
the left heel on the outside of the body, place newspaper between the legs, 
and tie the two legs and board together with seven cravats, (4) merely bend 
the knees and transport. 

56. (2) Where the bones in the ankle seem to snap out of joint, go 
directly back, and the area begins to swell, the first aider (1) applies heat 
immediately, (2) places the ankle on a pile of books as the person lies 
down and applies towels wrung out in cold water, (3) massages the ankle, 
(4) turns the ankle inward and outward. 

57. (1) A painter has fallen from a scaffold, cannot get up on his feet, 
has swollen, red legs and must be moved immediately because the scaffold 
above appears to be falling. The procedure is (1) to tie his legs together 
after placing a coat between them and use a six-man carry, (2) tear down a 
door, use as a splint, and use a fireman’s carry, (3) insist on board splints 
and an ambulance before moving him, (4) roll him gently out of danger. 

58. (1) During a match a wrestler suddenly rolls over and appears to be 
extending his right arm and complains of pain at the elbow which appears 
out of shape. The first aider (1) should tie the arm tightly to the body, (2) 


‘ put the arm loosely in a sling and app!y cold compresses at the point of injury, 


(3) keep him standing so that the arm will rest in a sling, (4) apply heat and 
massage immediately. 

59. (4) In dealing with burns it is well to remember (1) that scalds 
must be handled only with dry materials, (2) that burns must be handled 
only with moist materials, (3) that greasy substances are the best medicines 
for all types of burns, (4) that the degree of the injury determines the first 
aid care. 

60. (1) Tannic acid jelly is most useful in (1) a first-degree burn at the 
wrist, (2) a first-degree burn covering the entire chest and abdomen, (3) a 
deep electrical burn, (4) any third-degree burn. 


61. (3) In applying ointments to burns over small areas (1) apply the 
grease directly to the burn with the fingers, (2) apply the salve with a cotton 
swab, (3) squeeze the salve out of the tube upon a gauze compress and then 
place this on the burn, (4) place the burned area in a vessel of ointment. 

62. (3) Each of the following is true except (1) never apply iodine to 
a burn, (2) sunburn should be treated as any other burn depending upon its 
degree, (3) shock is severe even in minor burns, (4) baking soda solution, 
gentian violet jelly, and picric acid gauze are good burn remedies. 

63. (3) Sunstroke is characterized by (1) a temperature of 107 degrees 
and a clammy body, (2) a rapid, weak pulse, temperature of 110 degrees, (3) a 


temperature of 105 degrees, a dry body, a flushed face and a full, rapid pulse, 
(4) consciousness, convulsions and pallor. 
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64. (1) The care for heat exhaustion includes (1) a stimulant, (2) ice 
bags, (3) placing victim with head elevated, (4) a tourniquet on the forehead, 

65. (3) Where some of the water below the surface of the skin becomes 
frozen and therefore causes the area to turn grayish white the first aider (1) 
rubs the area with snow, (2) massages the area with grease, (3) places extra 
clothing over the area, (4) places a very hot pack over the area. 

66. (3) In treating poisons taken by way of the mouth the American Red 
Cross advocates (1) dilution, (2) washing out, (3) filling the stomach with 
liquid and then inducing vomiting, (4) the use of antidotes immediately. 

67. (3) Combat carbolic acid poisoning by (1) giving seven glasses of 
water into each of which a handful of epsom salts has been dropped, (2) giving 
two glasses of water into each of which a half handful of epsom salts has been 
dropped, (3) giving two glasses of water into each of which a half handful of 
epsom salts has been dropped plus four glasses of warm water, (4) giving a 
glassful of lye. 

68. (2) To prevent tear gas poisoning the best method is (1) to have 
plenty of boric acid on hand, (2) to use a gas mask, (3) to use saline solu- 
tion, (4) to use tap water. 

69. (3) One must be accurate in determining whether a case of uncon- 
sciousness is due to either apoplexy, skull fracture, or drunkenness because (1) 
the treatment for apoplexy may cause the death of one with a fractured head, 
(2) ice packs used for drunkenness are prohibited in cases of skull fracture 
and apoplexy, (3) the forced movement in cases of drunkenness is dangerous 
in both skull fracture and apoplexy cases, (4) the stimulants used for a 
drunkard would seriously injure one with severe skull fracture though it might 
help an apoplectic. 

70. (2) When a person becomes hysterical because of fear during an air 
raid (1) punch him in the jaw, (2) take him into a separate room and dash 
cold water in his face, (3) pull his eyelids and if there is no resistance, punch 
him in the jaw, (4) ridicule him with sharp sarcasm. 

71. (2) Where a person collapses, (1) has a weak pulse and remains on 
the ground for some time, heart failure may be the cause and stimulants should 
not be used, (2) has severe pain around the heart and appears frightened, 
reassure the patient and give him black coffee, (3) has severe pain in the 
chest and cannot breathe, do not prop him up but keep him lying down, (4) and 
seems frightened, it is best to be frank in discussing his condition with him. 

72. (3) A convulsion in a child is best cared for (1) by a cold bath, 
(2) by warm applications on the head, (3) by placing the child in a warm 
tub bath and applying a cold cloth on the head, (4) by giving immediately 
a quart of cod liver oil. 

73. (4) Where there is pain in the ear (1) hot packs are not useful, (2) 
olive oil should be placed in the ear though there is no sign of a foreign body 
in it, (3) cold packs are useless, (4) a hot bag of salt or an ice bag may be 
used on the ear. 

74. (3) In a common emergency characterized by (1) a toothache, one 
should scrape out the cavity with a clean knife and pack it with candle tallow, 
(2) an itchy rash after lying in the fields during. an overnight hike, one 
should apply a combination of 95% phenol and 5% olive oil, (3) an infection 
on the eyelids, one should apply boric acid compresses, (4) a foreign body 
stuck in the nose, olive oil should be placed in each nostril and the nose vi0- 
lently blown with the unblocked nostril shut. 

75. (4) The best means of transportation for a person with a fractured | 


arm is (1) the fireman’s carry, (2) the fireman’s drag, (3) the packstrap 
carry, (4) the chair carry. 
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76. (1) Under ordinary circumstances (1) water, strips of cloth, and a 
knowledge of shock and artificial respiration are sufficient first-aid equipment, 
(2) antidotes, rubber tourniquets, roller bandages make the best medical kit, 
(3) iodine and bandages make up the best first-aid kit, (4) a scissors and 
a jar of unguentine are the only first-aid material one really needs. 

TEST B 
(First-Aid Examination for American Red Cross Standard Certificate) 

Insert in the parentheses the number preceding the word or phrase most 
accurately completing or best related to the statement. (Note: In this copy 
correct answer is indicated in parenthesis.) 

1. (3) The great need for first aid lies in the fact that (1) there has 
been an increase in the number of automobiles from 32,000 in 1904 to 32 
million in 1940, (2) there are not sufficient doctors in rural areas, (3) there 
were at least nine million accidental injuries in the home, on the road, on the 
job, and on the public scene in 1940, (4) most injured people bleed to death. 

2. (1) Upon arriving at the scene. of an accident the first thing to do is 
to (1) survey the situation, (2) stop serious bleeding, (3) apply artificial 
respiration, (4) give antidotes for poisoning. 

3. (4) Where a person is bleeding severely from the arm, has a weak 
pulse, and looks pale (1) give hot tea, (2) give an ammonia inhalant, (3) 
apply digital pressure at the carotid artery, (4) apply a compress directly 
on the wound. 

4. (4) When taking command at a scene of an accident the first aider 
(1) sends immediately for a doctor, (2) does not send for a doctor, (3) calls 
for a doctor at a convenient time, (4) sends for a doctor at a suitable moment 
and forwards the location of the injured person, the extent of the injury, 
and the first aid being applied. 

5. (3) When a person is injured (1) notify relatives, (2) notify 
friends, (3) notify immediate family, (4) notify no one. 

6. (2) When the brain is severely bruised due to a fall (1) uncon- 
sciousness occurs only if shock is present, (2) swelling causes pressure against 
the cranium and causes unconsciousness, (3) the condition is known as a de- 
pressed fracture, (4) the condition is known as a simple fracture. 

7. (1) The breast bone (1) serves as a support of the ribs, (2) is an 
extension from the back bone, (3) is the shoulder girdle, (4) is very flexible. 

8. (3) The pelvis (1) supports the breast bone, (2) does not support the 
vertebrae, (3) when broken, frequently causes injury to the urinary bladder, 
(4) exists only in the human female. 

9. (2) The abdominal cavity (1) is entirely below the ribs, (2) is sep- 
arated from the chest by the diaphragm, (3) is filled entirely by the stomach, 
(4) is a digestive organ. 

10. (3) A joint is (1) a connection between muscle and bone, (2) a con- 
nection between tendon and ligament, (3) a connection between bone and bone, 
(4) a connection between muscle and muscle. 

11. (3) Which is true? (1) There are five to ten quarts of blood in the 
body. (2) the loss of three pints of blood is fatal. (3) There are six quarts of 
blood in the body, (4) Venous blood is useless. 

12. (4) Generally speaking, human blood consists of (1) plasma, (2) 
red and white corpuscles, (3) red plasma and white corpuscles which protect 
against infection, (4) serum, red corpuscles, and white corpuscles. 

13. (3) Which is true? (1) Blood from the arteries flows evenly and pro- 
fusely, (2) Blood from veins spurts, (3) Blood from capillaries oozes, (4) 
External bleeding from a bruise is slight. 


14. (4) Which is true? (1) the facial artery is situated in the neck, 
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(2) Press behind the collar bone and against the ribs to stop severe arterial 
bleeding in the neck, (3) The artery supplying blood to the thigh lies along- 
side the windpipe just below the jaw, (4) the temporal artery supplies blood 
to the forehead. 

15. (2) Respiration is (1) the passage of carbon dioxide from the outside 
air through the windpipe, (2) an exchange of gases in the lungs whereby 
oxygen is absorbed into the blood and carbon dioxide liberated from the 
blood, (3) the passage of oxygen into the lungs, (4) blood warming. 

16. (2) The respiratory action takes place in the following manner: (1) 
respiratory center is stimulated by oxygen and the lungs expand and con- 
tract, (2) respiratory center is stimulated by carbon dioxide which causes the 
ribs to be elevated and the diaphragm to be contracted thus permitting ex- 
pansion of lungs, (3) suction valves in the nose draw in air, (4) the lungs 
create oxygen by oxidation. 

17. (3) Nerve centers (1) carry only sensation of pain, (2) transmit im- 
pulses of light but not heat, (3) transmit all kinds of impulses to which human 
beings react and cause motor activities, (4) exist only in the brain. 

18. (4) The best type of compress is made of (1) cotton, (2) very heavy 
cloth, (3) improvised material, (4) sterilized gauze. 

19. (1) One may improvise a dressing by (1) scorching a bit of cloth with 
a hot iron, (2) holding a handkerchief over a gas flame provided the carbon 
is removed with the fingers, (3) placing cold gray ashes on a cloth, (4) 
washing a handkerchief in soap and water. 

20. (3) Bandages are (1) applied directly over wounds, (2) used only 
to hold compresses in place, (3) used to keep splints in place and as slings, 
(4) not used ‘to control bleeding. 

21. (3) In using a bandage one should (1) wet it whenever possible, (2) 
tie it very tight to prevent swelling and gangrene, (3) tie it firmly, (4) tie 
it quite loosely to prevent swelling and gangrene. 

22. (2) The names given to the parts of a trianglular bandage are (1) 
the corners and sides, (2) the point, ends, and base, (3) the spiral and the 
reverse, (4) the hem, the ends, and the tails. 

23. (1) In applying a triangular bandage (1) to the thigh, no second 
bandage is needed, (2) as a sling, the point is placed on the shoulder cor- 
responding to the side of the injured arm, (3) to the hand, one end is placed 
at the elbow and the other at the finger tips, (4) as a sling, each tail is 
always placed over a shoulder. 

24. (1) For a fractured jaw the best bandage is (1) a cheek cravat, (2) 
a four-tailed bandage, (3) a triangular face bandage, (4) adhesive tape strips. 

25. (3) Figure-of-eight bandages are most useful in covering (1) the 
chest, (2) the forearm, (3) the ankle, (4) the lower leg. 

26. (2) A mat burn is (1) a blistered area, (2) an abrasion, (3) an in- 
cision, (4) a laceration. 

27. (1) The type of wound characterized by a clean cut across the blood 
vessels is (1) the incision, (2) the laceration, (3) the bruise, (4) the abrasion. 

28. (2) Wounds subject a human being primarily to the following dangers: 
(1) shock and metal poisoning, (2) infection and hemorrhage, (3) infection 
and gangrene, (4) nervous strain and weakness due to loss of blood. 

29. (4) The most important factor in preventing germs from infecting 
a human being is (1) a high resistance, (2) weak germs, (3) a small number 
of germs, (4) an unbroken skin and mucous membrance. 

30. (1) The percentage of iodine in alcohol to be used in first aid is (1) 


31. (1) The first thing to do in severe bleeding cases is (1) to apply pres- 
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sure to the wound itself, (2) to apply a tourniquet, (3) to elevate the part, 
(4) to apply iodine. 

32. (1) One way to stop arterial bleeding of the forearm and at the same 
time walk alongside the victim is (1) by locking one’s arm about the upper 
part of the victim’s wounded arm, (2) by tying a tourniquet about the aorta, 
(3) by tying ice packs on the subclavian artery, (4) by tying a tourniquet at 
the wrist. 

33. (4) A tourniquet should be loosened once every (1) ten minutes, 
(2) thirty-five minutes, (3) hour, (4) eighteen minutes. 

34. (3) Digital pressure is recommended in (1) capillary bleeding, (2) 
slight arterial bleeding, (3) severe venous bleeding, (4) internal bleeding. 

35. (4) Shock (1) never causes death, (2) results from fear, and in- 
frequently from injury, (3) is a depression of the bodily system due to a 
stagnation of the blood in the coronary blood vessels, (4) causes the heart 
to beat rapidly. 

36. (1) In order of importance the procedures used to prevent or eliminate 
shock are (1) warmth, position, stimulants, (2) stimulants, position, warmth, 
(3) position, stimulants, warmth, (4) warmth, stimulants, position. 

37. (2) With respect to the use of stimulants the following rule should 
be kept in mind: (1) no stimulants in cases of unconsciousness or severe bleed- 
ing, (2) no stimulant in cases where a person is stabbed or has a bullet 
wound, (3) only warm tea or coffee should be used, (4) whiskey is the best 
stimulant. 

38. (2) The danger of a punctured wound lies in the fact that (1) this 
type of wound is deep and receives no air and thus the flesh may die for 
lack of oxygen, (2) tetanus germs thrive where there is little air, (3) when 
iodine is placed in these deep wounds it cannot evaporate readily and causes 
burns, (4) they are the same as any other wound. 

39. (3) When a wound is associated with red streaks radiating from 
the wound, swelling, pain, tenderness, heat, and pus, first aid consists of (1) 
lancing the area, (2) squeezing out the pus, (3) placing applications of hot 
epsom salts on the wound, (4) placing warm applications on the wound and 
compressing tightly with a cravat. 

40. (3) If a person is bitten in the face by a dog (1) wash the wound 
with water and shoot the dog through the head, (2) paint with iodine, cover 
with gauze, and capture the dog, (3) wash with water from a tap, disinfect, 
and submit immediately to the Pasteur treatment, (4) squeeze to encourage 
bleeding. 

41. (2) In removing a foreign body (1) from the eye, wash with boric 
acid, open eye and clean with a cotton swab, and remove an imbedded splinter 
with a forceps, (2) from under the nail, cut away a part of the nail and re- 
move with a pincers, (3) from the eye, when the material is chemical in nature, 
by washing with streams of mild acids, (4) from the throat, by use of a 
long probe. 

42. (3) When a first aider notes that the victim of an auto accident is ex- 
tremely thirsty, anxious, and vomiting red frothy blood, the first aid he applies 
consists of (1) giving the person a stimulant, (2) commiserating with the 
victim, (3) keeping the patient flat on his back, (4) giving a blood transfusion. 

43. (2) Where a bullet enters the upper arm, causes a break in the bone 
and a wound from the skin to the break in the bone the injury is called (1) a 
simple fracture, (2) a compound fracture, (3) a punctured wound, (4) a 
broken shoulder girdle. 

44. (1) Artificial respiration (1) is successful because circulation does 
not stop immediately after breathing is discontinued, (2) by the Schafer 
method stresses inducement of breathing through elevation and lowering of 
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ribs, (3) is useless in cases of hanging and burial in debris, (4) is not neces- 
sary when an H-H inhalator is used. 

45. (4) A person generally is beyond the aid of the Schafer method (1) 
when he collapses after stepping out of an automobile and his body turns 
cherry red in color, (2) when he is removed from beneath the surface of a 
lake and is blue and cold, (3) when an electric linesman collapses and is found 
with his body stiff and burns on his hands, (4) when brought in from beneath 
the surface of a lake and his body is stiff. 

46. (1) In the Schafer method of artificial respiration (1) the most im- 
portant supportive measure is warmth, (2) as soon as the patient begins to 
gasp permit him to sit up to make breathing easier, (3) a brief return of 
breathing means the patient is certainly safe, (4) beer is recommended as a 
stimulant. 

47. (2) Where a fracture occurs (1) move the patient immediately, (2) 
attempt to prevent further damage, make the patient comfortable, and treat for 
shock, (3) set the bone, (4) apply traction for twenty minutes at a time and 
release for one minute. 

48. (4) Traction splinting is used (1) only in simple fractures, (2) only 
in compound fractures, (3) in any fracture of the leg or arm, (4) in any 
fracture of the arm from the shoulder down to the wrist and of the leg from 
the hip down to the ankle. 

49. (3) Where after a boxing bout an athlete is discovered with a de- 
formed nose which is bleeding on the surface the first aider (1) straightens 
the nose, (2) tapes the nose, (3) applies a four-tailed bandage over a sterile 
compress, (4) puts a splint on the nose before taking the victim to the doctor. 

50. (2) Where a person falls down a flight of stairs and suffers extreme 
pain in the left shoulder girdle and inability to raise the left arm, the first 
aider should (1) begin to look for splints, (2) pin the victim’s left sleeve to 
his shirt and secure the left arm to his body with a tie, (3) put the arm in 
a narrow sling, (4) splash water in the victim’s face to prevent hysteria. 


51. (1) Traction splinting (1) means the drawing of an arm into normal 
position and fixing it there by means of a Murray-Jones splint or a wooden 
board with notched ends, (2) requires only one person, (3) is used success- 
fully in compound fractures of the wrist and ankle, (4) requires too much 
strength for women to apply successfully. 


52. (4) Non-traction splints (1) must extend beyond the joint above the 
bone which is injured, (2) must be padded wih gauze and cotton, (3) must be 
made of wood or corrugated board, (4) must extend beyond the joints on both 
ends of the broken bone. 


53. (3) Which is true? (1) Movement is not possible when a forearm 
or lower leg is fractured. (2) Where there is crepitus and swelling in the wrist 
tie splints on the palm and back of the hand but do not put in a sling. (3) Ina 
fracture of the hand place a splint on the palm side with the palm down, raise 
the fingers four inches above the elbow and put the arm in a sling. (4) Ina 
fracture of the finger, draw the finger into place, thus setting the bone, splint, 
and put on an open-hand bandage. 


54. (2) Where, after an auto accident, a person is found lying on his 
stomach and is unable to move his legs though he can mové his fingers and he 
must be transported (1) roll him over on a stiff board, (2) slide him, head 
and body moving as a single unit, on a blanket, (3) pick him up in a three- 
man carry, (4) tie a series of cravat bandages about his trunk. 

55. (3) A person who has been hurt in an auto accident is seen to have 
swelling and severe cuts about the right knee and is unable to raise the leg 
from the floor but must be moved. Proper first aid: (1) slip a pillow under 
the hollow of the knee, (2) slip a tourniquet loosely about the right thigh and 
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move in a chair carry, (3) slip a tourniquet loosely about the right thigh, 
place a pillow under the hollow of the knee, tie it on, lift in a three-man carry 
and transport, (4) put a stiff board under the leg, secure it with tape _overing 
the leg across the knee, and put on a stretcher. 

56. (4) When bones slip out of joint and remain that way the injury is 
called a (1) bruise, (2) sprain, (3) simple joint fracture, (4) dislocation. 

57. (4) The first aider does not apply traction to replace a dislocation of 
the (1) lower jaw, (2) finger, (3) toe, (4) second joint of the thumb. 

58. (1) A person bends over to lift a heavy bundle and suddenly feels 
great pain in the back and a few hours later suffers from a stiff neck. The 
aid consists of (1) laying victim down and applying a heat pad to the neck, 
(2) rubbing on a very hot liniment, (3) bending and twisting many times, 
(4) applying ice bags. 

59. (2) A person lies out in the sun for a long time and suddenly feels 
severe soreness and pain on the neck and shoulders where there is much red- 
dening of the skin and some blistering. This person is suffering from the fol- 
lowing degree of burn: (1) first, (2) second, (3) third, (4) first and second. 

60. (1) The proper aid to be applied in a third degree burn on the arm 
is (1) 5% tannic acid solution on a compress, (2) stimulants, (3) carbolic 
acid disinfectant, (4) tannic acid jelly. 

61. (3) The first duty of a first aider in caring for a burn is (1) to treat 
for shock, (2) to disinfect, (3) to eliminate pain by covering the area with 
sterile gauze, (4) to look for a chemical antidote. 

62. (4) If a student receives a spattering of hydrochloric acid (1) in the 
eye, sodium hydroxide must be syringed into the eye, (2) on the leg, all cloth- 
ing including a garter buckle which is stuck to the burn must be removed, 
(3) in the eye, water must not be used, (4) in the eye or on the leg, large 
quantities of water should be applied. 

63. (2) Heat exhaustion is characterized by (1) a clammy body and deep 
breathing, (2) a clammy, cold body, a weak pulse, consciousness, and a low 
temperature, (3) a lack of vomitus, a staggering gait, and a full pulse, (4) 
cramps in the muscles, a temperature of 110 degrees, a dry body, and uncon- 
sciousness. 

64. (4) Care for heat stroke includes (1) salt tablets, (2) warm blankets, 
(3) placing patient with head low, (4) cold applications. 

65. (3) Where a skier becomes numb, drowsy, and begins to stagger 
(1) he should be carried immediately to a place of shelter no matter how far 
that abode may be, (2) he should be wrapped in blankets and forced to lie 
down, (3) extra clothing should be put on him and stimulants given to him 
until transportation arrives, (4) artificial respiration must be started at once. 

66. (2) To combat a poison taken by way of the mouth (1) give a glass 
of warm water, (2) give seven glasses of dish water and tickle the back of 
the throat, (3) give a strong stimulant in any case, (4) permit the person to 
sleep quietly. 

67. (1) In cases (1) where corrosive poisons are taken, give milk after 
inducing vomiting, (2) where opium has been taken, let the person sleep as 
deeply as possible, (3) where morphine has been taken, give large doses of 
whiskey or get an H-H inhalator, (4) where an overdose of strychnine is 
used give black coffee. 

68. (2) Where the gas used by an enemy smells like new-mown hay those 
poisoned should be (1) given artificial respiration, (2) forced to rest, (3) given 
no stimulants, (4) given work at the scene of the disaster so that they may not 
dwell upon their misfortune. 


69. (4) Where a person sees an accident and faints (1) it is caused by 
a rush of blood to the head which causes pressure of the brain against the skull, 
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(2) the patient gets dizzy, sees black spots but does not become unconscious, 
(3) the pulse is weak and slow and the patient should be given black coffee 
to stimulate circulation, (4) he should be put in a sitting position with the 
head lower than the heart. 

70. (1) Where a patient becomes unconscious and (1) shows a red face 
and strong pulse, apply cold applications to the head after putting the victim 
in a lying position with head raised, (2) shows a red face, give cold stimu- 
lants, (3) shows a pale face and weak pulse, give stimulants by way of the 
mouth, (4) turns blue, give him up for dead. 

71. (2) Unusual conditions of the body which can be identified as (1) 
boils should be squeezed to extract the pus, (2) blisters should be punctured 
with a sterilized needle and then treated as wounds, (3) colds should be 
treated by home remedies, (4) pains in the groin resulting from lifting weights 
should be cared for by heavy exercise. 

72. (4) A corn (1) should be cut off, (2) should be scraped off gradually, 
(3) should be covered with adhesive tape, (4) should be padded with lamb’s 
wool and proper shoes worn. 

73. (1) Where a person has been exposed to plants of unknown nature 
(1) one should scrub the body with strong soap and water, (2) one should 
apply calamine lotion, (3) one should cover the body with olive oil, (4) one 
should apply unguentine. 

74. (4) Insect bites (1) should be lanced and exposed to the purifying 
process of the air, (2) should be covered with a compress of strong hydro- 
chloric acid, (3) should be treated in each case by placing the person in a tub 
of hot water, (4) should be covered with a cold compress of water or baking 
soda paste. 

75. (3) On a long hike in the woods where a person falls and severely 
injures his legs and arms the best means of transportation if there is a con- 
siderable distance to go is (1) the eight-man carry, (2) the fore-and-aft 
carry, (3) a litter made of two coats and two stout tree branches, (4) alter- 
nating fireman’s and fore-and-aft carries. 

76. (4) A good minimum-sized, automobile first-aid kit contains (1) 
several sizes of compress, two triangular bandages, a jar of boric acid solu- 
tion, (2) an H-H inhalator, paper cups, ammonia ampoules, iodine, triangular 
and roller bandages, (3) talcum powder, pincers, pulmotor, pliers, ten yards of 
unbleached muslin, (4) compresses, triangular bandages, iodine ampoules, 
six-inch stick, tannic acid jelly, a roll of one-inch bandage, and a jar of boric 
acid solution. 
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INFANT AND CHILD IN THE CULTURE 
or Topay. Arnold Gesell, Frances 
L. Ilg, Janet Learned, and Louise 
B. Ames. (New York: Harper & 
Brothers, 1943) 399 pages, $4.00. 
The systematic research work and 

study of actual children in the Yale 

Clinic of Child Development, which 

made this book possible, covered the 

first five years of life. Twelve age 
periods are separately treated. If an 
infant is now four weeks old and 
one wishes to compare how he actual- 
ly acts with how most babies at four 
weeks behave, one simply turns to 
pages 98 and 99 for the answers. 

If he is forty weeks old, three and 

a half or four years old, or any- 

where in between these ages, the in- 

dex in the back will tell at once 
where to find out how he may be 
expected to behave. 

Is there, then, a single pattern of 
development and behavior which fits 
all babies at a given age? The ans- 
wer, of course, is “no”. But years 
of observation carried on by the 
authors of this book have proved to 
them that the deviations of the aver- 
age, healthy baby from a_ general 
classification of expectations are not, 
in terms of time, as marked as they 
may seem to some parents. Certain 
stages are bound to occur within a 
leeway of a really few weeks. For 


instance, most babies are able to 
grasp and hold on to a rattle at a 
certain age. Some do so earlier, some 
a little later. But the time that the 
majority achieve this accomplishment 
is given by the authors as the aver- 
age age. 

That is not all, however. These 
doctors tell us “why” and “how” as 
well as “when.” They take readers 
behind the scenes in babyland and 
show the way that an infant’s mind 
as well as body develops. They also 
help teachers and students decide 
when to encourage and when to ex- 
pect cooperation on the part of the 
baby and how best to win it. Child 
guidance through the first five crucial 
years is of such infinite importance, 
that this book will be a great help 
to all those who are working with 
children under five years old and 
want to give them the best possible 
start in life. The style of writing is 
simple; the groupings clear cut; the 
summaries at each chapter’s end are 
concise, and the index is complete. 
In the appendix is to be found very 
valuable material which could be used 
by any other organization preparing 
to carry on a similar type of research 
work in connection with a school or 
college. 

BeuLaH France, R.N. 
New York City 
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